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WHAT 
A DIFFERENCE 


In the quality of Plumbing work. 


RAYMOND'S 





HARDING ol 
CHICAGO. 

















COMBINATION FERRULES 
MAKE RELIABLE CONNECTIONS 
BETWEEN LEAD AND IRON PIPES. 


BUFFALO FAN SYSTEM 


OF 
HEATING 
VENTILATING 
AND 
DRYING 





WHY ? 


Because they have an extra thickness of 
lead over the shoulder, giving strength 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 





where it is needed, and where other Lead 
Ferrules are weak. 


See our Adve rtise= The genuine article bears our label. 
ment...Page 57 | RavmonnLean Company, 
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CHICAGO. 
}| for wash bowls, sinks, bath 
ap | and wash tubs UNiontown Acme Rapiator Co. 

: eut laey tee pbcorwtaoreney UNIONTOWN, PA. MANUFACTURERS OF 
For venting use vent trap. STEAM AND HOT WATER RADIATORS 
CLEVELAND, OHIO —JENKINS’ 96 PACKING— 
Pronounced by steam users throughout the world the best joint packi factured. E ? 
PATTERNS Not at all, as it weighs 30 per cent less than many other tact cousaunanity ie née Eanadon: 
GOBEILLE PATTERN CO. Cleveland, 0 JENKINS BROTHERS, New York, Philadelphia, Ghicago, Boston. 
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MA " ; l E practice is an important factor, but it is an 
something about lighting. 








bs even more important factor in successful 

LAWLER’S MODERN PLUMBI 
: I. P. FRINK. 551 Pearl St., N.Y. City MOST PRACTICAL BOOK EVER WRITTEN. PRICE ne ag 
AEFFFFFSFPFFFFEFFRFFRPRRSSRPR | DOMESTIC ENGINEERING, CHICAGO, ILL. 


artificial lighting. My practice covers forty 
The Roessier & Hasslacher Chemical Co. # | MMi TeMesliCHa MUI) MOM LIN 05) ae 2 


vyears'and I have had opportunity to learn ; 
Office: 100 William St.. New York 


Chicago Office: 16 N. Ciark St. : H.B.OLMSTEAD 4 CO. Paragon Boiler 


eoece 87 FRANKF ‘e) "3a NEW YORK ISAAC A. SHEPPARD & CO... - PHILADELPHIA 
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STOVE PIPE WATER HEATER $15.00 %=* FURNACE HELPER $25. 00 ‘| 


VR PIP@ WATER HEATER goes in any stove pipe and with the waste heat warms water for tank, bath, kitchen, stock or laundry, or with radiator an extraroom. J 
THE FURNACE HELPER goes insmoke pipe of furnace, steam or hot water boiler and will warm rooms furnace cannot. It furnishes hot water from the heat which goes up 
thechimmey. Sent on two weekstrial. Our RBGURGITATING SAFETY VALVE, $10..can be attached to any hot water plant, old or new. It prevents boiling over. makes 
radiators do a half more work. -li you are in trouble send for one, Ask for booklet ‘‘How to Utilize Waste Heat” or send money with order. Agents Wanted. * 


ANDREWS HEATING COMPANY, 1208 GUARANTY BUILDING, MINNEAPOLIS, MINN,, U. S. A. ; 
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The Grand Prix 


Highest Possible Award—higher than gold, 
silver or bronze medals or honorable mention 


' and the ONLY Grand Prix Given 


at the 


Exposition Universelle 
Paris, 1900 








on Radiators and House Heating Boilers to any Heating Apparatus 
Manufacturer in the World was awarded to 


AMERICAN RADIATORS 


AND , 


IDEAL BOILERS 


MADE BY 











AMERICAN RADIATOR COMPANY 


Chicago Philadelphia New York St. Louis 
Boston Minneapolis Buffalo Denver 
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The Gorton Side Feed 


i u You want B i] FOR STEAM AND 
x” the best, Ol ers HOT WATER 
We have it. ~ HEATING. 




















, 






, i din we ye 
jaro eee. 


ihm —eomgpmamaaginns mewn 





Tt i a = J 
J ishs 





Send for Gatalogue and Investigate for Yourself. 








96 Liberty Street, Old Colony Bidg. 


77 Oliver Streets” Prudential Bldg GORTON & LIDGERWOUD CO. 


Boston. Mass. Atianta, Ga. - 
Hard Cosi Boiler. Soft Coal Boiler. 








THE COMPASS 


which points invariably toward sure and lasting profits is the Paragon Steam 
Generator. If used rightly it will guide you toa bigger and better business than 
you have ever done before. Steer your business by the Paragon if you want_to 
reach the most profitable harbor. 

Paragon is also the name of the best Hot Air Furnace made. 


ISAAC A."SHEPPARD & CO., 
NEW YORK, PHILADELPHIA, BALTIMORE. 














Holland Radiators... 


Chicago Office, 38 Dearborn Street. 
Denver, Colo., Office, 1759 Stout Street. 


Works, Bremen, Indiana. 


Kansas City, [o., Agents, U. 5. Water & Steam Supply Co. 
Cleveland, Ohio, Agents, The George Worthington Co. 


At above points a complete line of our Bremen--Reliance--Eclipse and Unique Radiators are carried. 


welweeanserveyou.... MLIOLLAND RADIATOR COMPANY. 











THE B. B. niGH- PRESSURE BALL COCK 


THE SIMPLEST AND BEST COCK EVER IIADE. 


No special packing required. Ground joint coupling which 
is always tight. Roller bearing lever on cam, reducing 
friction to lowest amount. No hammering, no singing or 
whistling. Has only one packing which is easily removed. 
Removable seat of best steam metal. Weare making Floats 
stamped with our B. B. which are throughly guaranteed. 
Ask your jobbers for them. 


Boston Brass Co., 36 & 40 Oliver St. Boston, Mass. 
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D. Sace DERS’ SONS, 


Manufacturers of Patent. 


|HAND 











/2 


=== ‘— 





OWE WHEEL & ROLLER © 
CUTTER. 





IN THREE STYLES. 


One Wheel and Roller Cutter; Three Wheeled Cutter: Tool Cutter, 


FOR CUTTING BRASS, COPPER AND WROUGHT IRON TUBES. 


ing Machine, % inch tog inches Also Manufacturers of Pipe Cutting and Threading Machines 1-4 to 46 in., Hand or Power, 





No.4 8. Pipe Cutting and Thread 





Hand or Power, 


Send for Oatalogue, 35 Atherton Street, YONKERS, N. Y. 





send Us Your Orders for 


Lead Pipe We guarantee 


Sheet Lead 
Solder lowest market 


Ve Lead Traps . 
Lead Bends ecient 
guarantee Combination Ferrules and 


. Soldering Nipples 
prompt shipment Bi-Metallic Traps, etc. 








Sportsman ’s Shot Works, Cincinnati 








Two Great Wrenches 


The “TRIUMPH” 
and The “ALLIGATOR” 





Never loses its grip or its handle. The Original. Always ready. 

Never crushes or locks on the pipe. The Reliable. Always positive. 

Can be used as a monkey-wrench or The Genuine. Never slips. 
pipe-wrench. 





eh 





—= Write for circulars and prices and 


ih 
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iS American Saw Co. 
TRENTON, N. J. 








Erwin-Welch Hot Air en ine, Operated by use of gas, coal, 
gasoline or kerosene oi to pump water from city mains to 
roof tanks or for pumping water from wells, cisterns, lakes and 


rivers for domestic or irrigation purposes. 
Erwin-Welch Automatic Hydraulic Pump, Operated by Water Pres- |B 


sure Only. Used to increase city water pressure, or for pumping | 
water from wells or cisterns for domestic use. These pumpscan | 


We Want You 


When in the market for Hot Air 


Pumping be used without wasting water and are automatic in their opera- 
> ™ tion. Built in 25 sizes. 
Engines 
2 Z a mere | ged Drainer 
S$ operate y water Or 
Hydraulic mg pressure. — to 
orce out water that may 
Pumps accumulate in Cellars, , 
or Wheel Pits, Foundation, 
Ditch and Pit Excava- 
Cellar tions, non o— Drainer 
® stops and starts automa- 
Drainers tically. Is the strongest, 


+ most durable and most 
to let us tell efficient made. 
you about our — 
devices and 


quote prices 


ERWIN & WELCH, [lanufacturers, 35 and 37 S. Canal Street, CHICAGO 


Descriptive Circulars 
Sent Upon Request 
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Combination Vise 
Screw Cutting Machinery 


SAVES TIME AND MONEY 
SEND FOR CATALOG AND PRICES 


HIGKMAN-MBELHORN GO. 


200-208 Liberty Ave., PITTSBURG, PA. 
SELLING AGENTS. 














Chicago New York Baltimore 
Henion & Hubbell The Law Company Cuyler & Mohler 
61-69 N. Jefferson Street 123 Liberty Street 2324-2326 Boston Street 

















The Policy of this Journal 


WE believe success—long continued, permanent success—can only be achieved in the newspaper business 

by conducting it in the same way a man builds a good reputation—it must have character back of it, 
and character, a strong character, must be based on horest intention. We all slip up in fulfillments, but 
good intent is necessary if good fulfillment ever comes. Our intent is to print the best trade journal in the 
world, in the best way, seeking for the best result. It you think we are falling short of the mark, in the inter- 
est of good results, please let us know. DOMESTIC ENGINEERING, 


Jno. K. ALLEN, President. 
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OUR GOMBINATION HAND 
AND POWER PIPE THREAD- 
ING anv CUTTING MACHINE 


/ 








Is the greatest pipe machine you ever saw. It is made in 
four sizes, to thread and cut off pipe 1 to 4 inches, | to 6 inches, 
2'8 to 8 inches, and 4 to 12 inches. 

The vise is self-centering, actuated by rack and pinion to 


feed the pipe into the chasers. You furnish the power and the 
chasers do the rest. 

This machine is mounted on a base for use either by hand 
or power at will. But if you want to take it out on ajob it may 
be readily removed from its base and used as a portable hand 

machine. 


. We want you to know more about our line of pipe machines. 
1 Catalogue No. 3 tells, and its yours for the asking. 


THE OLRRELL MFG. C0. TOLLS. 0 
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Gurney 400 Series Hot Water Heater. 











lo omen 
HEATERS aN 
¢ Boil OF THE 
team Bollers WORLD 
AND for their 
Respective 
RADIATORS Requirements. “Bright {dea’”’ Steam Boiler, Sectional View. 
Represent 
Progression For Durability, Efficiency and Economy, They 
_ Continue To Be Unsurpassed. 
Advancement 
in the Send forlatest 
Manufacture of Gulati ‘ 
Successful 
Heating Apparatus. 
SOLD ONLY 
THROUGH THE 
TRADE. Gurney 400 Series Steam Boiler. 


GURNEY HEATER MFG., CO. 


74 Franklin St., Cor. Arch, BOSTON, MASS. 
New York Branch: ri Fifth Ave., cor. 18th St., N. Y. 


Doric Hot | Water eal. Western Selling Agents: JAMES B. CLOW & SONS, 222-224 Lake St., Chicago. Duet Radiators for Hot Water and for Steam. 








te 


ACenderson 
eaters 


HAVE A SPECIAL DEVICE FOR 











Burning the Gases 


which commonly go unburned 
to the chimney. Without this 
device these heaters are equal 
to any made. 


WITH IT THEY STAND ALONE. 


| The Prizer = Painter Stove 
and ACeater Co. 


READING, PA. 


34 NORTH CANAL STREET 284 AND 286 PEARL STREET 
CHICAGO NEW YORK 
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VACUUM FEATURE 


bi tuniy: 
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RFECTED DUPLEX VACUUM N°; 


I 
| 
ky 
iS 
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PATENTED Dec. 9, 1890. 
Feb. 2, 1892. June 14, 1892. 
Other patents pending. 









ACUUM 
ALVE No.7 


PERFECTED-DUPLEX 
Steam Alr Valve a ciaeee” vent the radiator of 


FLOTATION AGAINST WATER and by EXPANSION AGAINST STEAM 


After the air has been expelled from the radiator the vacuum feature, in the 
top part of the valve, is brought into service by the phosphor bronze ball seating 
itself so as not to permit any air to enter into the radiator through the valve, thus 
causing a vacuum, thereby necessarily reducing consumption of fuel, and with the 
valuable feature of locked shield which preven‘s tampering, must appeal to every user. 

The radiation surface is entirely heated, which a steam heating contractor 
will appreciate, where contracts stipulate degree of temperature required. 


PRICE, $2.00 EACH 


Manufactured by Won ash - You nk C7’ Co. 


203 S. CANAL STREET 43 CENTRE STREET 
CHICAGO NEW YORK 














“Pancoast” Ventilators 


GREATEST EFFICIENCY AND LOWEST PRICES ARE OUR GREAT STRONG POINTS. 


We have had the 


‘“PANCOAST” 
VENTILATORS 


in competition with 
other makes—in fac- 
tories atthe Cornell 
University and in 
thousands of cases of 
actual use—and the 
results have always 
been the same. 


Sizes 2 in. to 10 ft. 


THE 
‘‘PANCOAST”’ 
WAS 

FOUND 
SUPERIOR 
TO ALL 
OTHERS, 
WITH 
PRICES 
ENTIRELY 
SATISFACTORY. 


Write for model and 
catalogue. 




















National Pancoast Ventilator Company 
Main Office: 223 & 225 S. 5th St., Philadelphia. Branch Offices: New York, Boston and Chicago. 
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WALLACE L. PIERCE, PRESIDENT OSBORN 8B. HALL GEO. T. COPPINS, SECRETARY 


GEO. B. LITTLE, VICE-PRESIDENT GEN'L MANAGER MECHANICAL DEPT. GEO. H. GRAVES, TREASURER 


Walworth Manufacturing Co. 


TOOLS AND SUPPLIES 


FOR STEAM, WATER AND GAS USERS 


ESTABLISHED INCORPORATED 
1842 1872 


128 To 136 FEDERAL STREET NEW YORK OFFICE, PARK ROW BLDG. 
BOSTON, MASS., U.S. A. FACTORY, SOUTH BOSTON 





THE 
AMERICAN 
PROCESS 
ENGRAVING 
CO. 


15-27 West Sixth Street 
CINCINNATI, O. 





5) 
Makers of 
Fine 
CATALOGUE 
ILLUSTRATIONS 
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KEWANEE BOILER (COMPANY 
@~ 


This 4 Spindle © KEWANEEI|L.< 
Heater Drillf]] | inc Qs 











(eee BBHAXTUN 
feo mees  BBSTCCL 

| eee) |PBOOILERS 

FOR 

HOT 

WATER AND 
STEAM HEATING 





is designed for boring, facing and tapping radiator, heater 
and boiler sections. 
Spindles have both hand and power feed, quick advance 
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WATER HEATERS 
ALL STEEL 
SELF FEEDERS 


\\\ 
MY 








ee 





and return and automatic stop, and will bore and face four 
5) inch holes at once. 

We build alsoa six spindle machine for making three-part 
sections. See new catalog for description of 4 spindle 
radiator drill. 


ps) al | DN ©) Odes) od VE 
CATALOGUES 
1G LAKE ST. 


‘CHICAGO: 





The Bickford Drill & Tool Co. 


CINCINNATI, OHIO, U. S. A. 




















. Pl 
STANDS ALL TESTS | opraers 


IN ORDER TO OBTAIN THE BEST RESULTS 
IN RADIATION IT IS NECESSARY TO USE Now for 


The Argon Automatic Air Valve} The 
_netemiensmomnine Royal 
Shield 


Hot Water Radiators. 
8) 5 TESTED FOR AIR 
The best on the market 
for the following 


TESTED FOR GAS 
reasons: 
































TESTED FOR STEAM 
TESTED FOR WATER 
TESTED FOR SERVICE 
TESTED FOR PERFECTION 
AND NOT FOUND WANTING 
- EVERY ORDER BRINGS 
ITS DUPLICATE 








Strongerinconstruction | 
Neater in appearance 


Moreeasily attached and 
detached 


Takes up less space 
Lower In price than any 


Steam Heaters, Contractors and 
Fitters are not acquainted withthe 
best Valve on the market, unless 
they have tried the ARGON. 








a . other made 
The decision of experts, evinced 
F. F not only in opinion, but as the re- e! A ea toany , 





pH sult of experience, is that the 
ARGON VALVES DO THE WORK 
-© ARGON VALVES ARE RELIABLE 


| 
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i 
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No Adjustment 





We guarantee these 
shields to be on a par 
with the high standard 
we have always main- 














sabeiaienenbenenenes so tained. 
- 7 | as G Are Write for 
' uaranteed Circular and 7 ? 
INTERIOR VIEW. EXTERIOR VIEW Price List j 
WRITE FOR SAMPLE rice List. . 





The Argon Manufacturing Company | Twin Burner Vapor Stove Company 


DENVER, COLORADO. 206-210 S. 17th Street, ST. LOUIS. MO. 
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The Champion 


(—< Water 
Filters 


ARE 


Germ Proof 
and Give Perfect 
Satisfaction 


MADE IN 


FIVE STYLES AND 
FOURTEEN SIZES. 





i} Hit 
Wh it! 
SS 
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Secure a profitable Agency. 
Catalogue and Prices upon 
application. 








THE 


Champion Safety Lock Co. 


95 Woodland Ave., Cleveland, Ohio, U.S.A. 





= wo tener ieavet Ss 


STANLEY G. FLAGG & CO. 


Sole fanufacturers, 
220 Broadway, 9th St. & Penn. Ave. 
NEW YORE. PHILADELPHIA. 
FOR SALE BY DEALERS EVERYWHERE. 


























The New National 


The only machine on 
the market which can be 
loaded with enough car. 
bide to run 30 days or 
more without recharging. 
The only machine which 
does not produce after- 
generation when lights 
py. lee are turned off. The only 
ine my | machine which does not 
j|\||| WET PROCESS | || 
| HOD, ACETY LENE GAS CO} allow the gas to escape 
| treo BUFFALO ny while recharging. 

| The carbide is fed into 

| the water in a granulated 

form, thereby insuring 

cool, pure gas at all times. 

By our process of purifi- 
cation we are enab‘ed to 
use Acetylene gas for cooking and running gas engines. The new 
National is fully approved by all the Boards of Fire Underwriters 
throughout the United States. Local and General Agents Wanted 


Boston National Acetylene Gas Co. 


17 State Street, Boston, Mass. 





















500 CANDLE POWER AIR PRESSURE 


Nearch-Light Vapor Lamps 


Cost one-tenth Each Lamp 
as much to run is fully 
as an electric guaranteed. 
arc light of 
same power. 
a Samples 
e make one 
hundred candle Sent on 
power Vapor approval 
Lamps in a to th 
variety of 0 C 
Styles. trade. 
Best illumina- 
tors for stores, Write 
homes, streets, for 
etc. Sells catalogue 
rapidly, to-day. 





yearch-Light Manufacturing Company 


358 DEARBORN STREET, CHICAGO, ILL, 
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Ventilating Apparatus 


For Factories, Stables, car tOW COST 
Greenhouses, etc. SvARANTeeD 


ESTIMATES ON 


HEATING AND 
VENTILATING 
APPARATUS 


FOR ALL KINDS OF 
BUILDINGS. 





17. We furnish material 

‘A with full directions for 
I erection, or estimateon 
A! erection also. 


Greenhouse Construction Catalogue, also Greenhouse Heating 
and Ventilating Catalogue, mailed from our New York office on re- 
ceipt of five cent postage for each. 


LORD & BURNHAM CO. 


NEW YORK OFFICE 


St. James Bidg. 
Broadway and 26th St. 


GEN’L OFPICE and WORKS, 
Irvington-on-the-Hudson, N.Y. 





A COMPLETE LINE OF 


Screw Machines :« Turret Lathes 
BRASS WORKING MACHINERY 





1V; 


te, |] 
—_ 


- 
" —— 
W °-an. * 


UNIVERSAL TURRET LATHE 
With Geared Friction Head, Compound Turret and Chasing Attachment 








SEND FOR CATALOGUE 


WARNER & SWASEY 


CLEVELAND, OHIO 




















GEM eis BOILERS 


EASILY AND QUICKLY SET UP 


CAPACITY GUARANTEED 


WE ALSO MAKE THE 


ABENDROTH 
VERTICAL 
SECTIONAL 
STEAM anb 
WATER 
BOILERS 


LONG AND FAVORABLY 
KNOWN TO THE 
TRADE EVERYWHERE 





<> 
Write for Illustrated Catalogue 


- 


109-111 Beekman St., New York 
BEN DROTH BROS 114 High St , Boston, Mass. 
gs Pt. Chester,W.GhesterCo.,N.Y. 


AGENTS: Crane Co., Philadelphia, Pa. Western Valve Co., Chicago, Ill, 
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THE MAN 
WHO ADVERTISES IN THE WEEKLY EDITION OF 


‘DOMESTIG ENGINEERING 


CAN BE COMPARED TO THE SLOW GOING TRADES- 
MAN,AS WE COMPARE THE TRAVELERS IN THE 


SS) 
















wo HE Ni 
USES THE MEDIUM THAT 15 
ABREAST OF THE TIMES AND 


“GETS THERE” 
BEFORE THENON ADVERTISER 
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Our New Heater 


The Acme No. 15 


Will please your trade. It heats more water with a smaller Gas Consump- 
tion than any other Heater on the market. 







It is 28 inches high 
and 12 inches in diameter 


List price, nickel plated, ia na it iss —<_ ws 
ese Ne 
pe ere Ss 
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IT HAS A LARGER 
HEATING SURFACE 
CONSIDERING ITS 
SIZE, THAN ANY 
OTHER HEATERON 
THE MARKET. 





There are other new features that will interest you. For information about 
them and discounts, address 


THE MAKERS OF THE 


Douglas, Acme and Flush Heates 


The Instantaneous Water Heating Co. 


OHIO AND ORLEANS STREETS 
CHICAGO 
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The Eagle 








Incandescent 
Gas Burner 


; @ 

















Entirely new and novel. Its 
special features: A practical 
gas adjustment—no reaming ; 
A by-pass as it should be—non- 
clogging ; A night light as you 
want it — better than the old- 


time taper. :: 








For Natural, Artifi- 
cial or Gasoline Gas 


The S. Bernstein Company 
82-86 WEST BROADWAY, NEW YORK 







































Another Eagle 


Ready to Fly 


Style No.5 


FOR THE 
MONEY 
IT HAS 
NO 
EQUAL 





Fitted with the INTER-LOCKING VALVES 
and SAFETY PILOT which are already mak- 
ing the Eagle No.3 awinner. * * ws * 


The S. Bernstein Company 


82-86 West Broadway 
New York 
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INSTANTANEOUS WATER HEATERS are nowa recognized necessity in every bath 
room—that means the 


Humphrey 


Crescent Instantaneous Water Heaters 


of course 


No house complete without this 
most perfect device 


Price, Nickel Plated, 
No. 6 Heater, $25.00 


Because 


They are absolutely unequalled in every 















Height 30 inches 
Diameter 12 inches 
Net weight 45 pounds 


Shipping weight 75 pounds respect, and guaranteed to be all that 


we represent. 

Our No. 6 and 8 Heaters are the most 
powerful heaters in the world. Cost less 
than any satisfactory Heaters in the 
market, and cannot be approached in 
heating capacity, or in any way. 


No. 8 Heater, $22.00 


Height 80 inches 

Diameter 10% inches 

Net weight 35 pounds 

Shipping weight 60 lbs. 

Guaranteed to heat 50% more a 

water in agiven time than 
any heaters of their class 
in the world. 























a Heat your bathroom in winter by means ofa 

, CRESCENT BATHROOM WARMER. 

bath This simple device is connected without 

; - ey H 2 Lg extra pipe beneath the heater shelf, and 
ioe a I — —aae is out oF the way when not in use. By 


merely pulling out into the roon., the gas 
na supply is o ened and 
Atay MA) A Al burner can be lighted. 
— uf Hn ; An inexpensive luxury 
and neccessity. 






‘ 


ilu 4 1 Price 
Nickel Plated 


$3.00 








: att OGG CECE KCK 


$258 se His = — —= ———— 





Write for our handsomely illustrated booklet and catalogue ‘*‘How the [lillions Have Bathed,’’ 
dedicated to the Great Washed, and sent free upon application to 


The Humphrey Mfg. and Plating Company 


KALAMAZOO, IICH., U. S. A. 
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The J. H. McLain 
Company 














JOBBERS 
OF 


MANUFACTURERS 
OF 
Hot St; a adiators 
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AND ALL [MATERIAL USED IN THE CONSTRUC- 
TION OF HOT WATER OR STEAM PLANTS 


SEND FOR CATALOGUE 


The J. H. McLain Co. 


CANTON, OHIO 
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CIVILIZATION DIFFERS FROM 
SAVAGERY ONLY IN THE DEGREE AWARDED 
MEN ARE ABLE TO MAKE NAT- GOLD MEDAL 


URAL FORCES CONTRIBUTE TO 

THEIR COMFORT AND HAPPI- PARIS 
NESS. BE HIGHLY CIVILIZED. ) 
USE THE CARTON. 1900 


MAY BE DEPENDED UPON 


FOR 
STEAM 


AND 


HOT 
WATER 
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75 PER CENT. FIRE SURFACE 


Notice the crown sheet, and the course of the fire currents. 
Not a Copy—or a Make-Shift—OrIGINAL—SCIENTIFIC— 


INTERNATIONAL HEATER COMPANY 


LARGEST MAKERS OF HEATERS IN THE WORLD 


UTICA, N. Y. 
CHICAGO DENVER 


BOSTON NEW YORK 
47 Union Street 237 Water Street 48 Dearborn Street 1759 Stout Street 
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N.S. Bouton Pres. E.H. SeEpGwick Treas.,& Gen’! Mgr. 





HOT WATER HEATERS 
AND STEAM GENERATORS 


eeeee 
eeeee 


63 SOUTH CLINTON STREET, CHICAGO, ILL. 


NEW YORK OFFICE, 
JUDSON A. GOODRICH CO., 105 BEEKMAN ST. 








DUNNING BOILERS 


THE OLD RELIABLE 
A NEW TYPE FOR SMALL HOUSES. 


THE CLUB JUNIOR 





STEAM HOT WATER 


Pom 952 et ew ew SO 275 ft. 
Fae ll 325 ft. 
TS ee Sl 425 ft. 

se«e%+ aoe 525 ft. 


| No. 40 . 


Write for new Catalog 


New York Central Iron Works Co. 





A “Perfect” Radiator Shield 


The ‘Perfect’ Shield makes its 
appearance this season in a new 
dress. It has been re-designed to 
meet the demand for a high grade 
article which would be in harmony 
with otber finishings ina fine mod- 
erndwelling. Itisnice enough for 
the finest room and cheap enough 
to be an item of Economy in any 
class of buildings. It will protect 
your walls and ceilings and im- 
provethe radiation. It will fit any 
radiator and is provided with firm 
fastenings. Itis made of crimped 
Galvanized Steel with double top. 
For further information and prices 
address 


Decatur Cornice & Roofing Works *° 5M" 





Decatur, Ill. 








j 
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KEMNEOY VALVE MFG CO 


. 


oq 
S-l)\ 
ke Se Be 
Vi 









GENEVA, N. Y., U.S.A. 
GLOBE 


KENNEDY Vatve 


WITH RENEWABLE DISCS 


Never leak :: Always reliable 


Are extra heavy, made of best steam metal. 
UNUSUALLY LARGE OPENING for passage of 
steam or fluid. 


PERFECTLY TIGHT UNDER ALL PRES- 
SURES OF STEAM, OIL OR GAS 


Send for descriptive catalogue 


i2 
ee. a 
b ? 


(4 The Kennedy Valve Mnfg. Co. 


S56 BEEKMAN STREET 
Works: Coxsackie, N.Y. NEW YORK 








NOTHING but a QUICK OPEN- 
ING VALVE will d. some places 


Ohe Vincent 


can be locked immediately. It also has 
the adjustable wedge. If your jobber 
does not keep them, write us. v& vt vt 


Sweet & Doyle 
Cohoes, N. Y. 


Selling Agents for the United States 


Boston Branch 
32 Oliver St. 





Factory 
Sandusky, Ohio 








Union forever 


SS 


Is the 


Dart Union 


4) Best in the World 


Bronze Ball Seats 
Ground Joint 
Mal. Iron Ends and Nut 


Manufactured by 


E.M.DART MEG. CO. 


Providence, \e e Se Rhode Island 








THE STAR VENTILATOR and 


COMBINATION SKYLIGHT 
STAR VENTILATOR 


—_—— ——_——_ 


Storm Proof, Thoroughly Efficient, 
For Ventilating. Silk, Cotten, Woolen 
and Paper Mills, Machine Shops, 
Power Houses, also for Public Schools, 
Churches, Theatres, Etc. 





SEND FOR ILLUSTRATED BOOKLET CONTAINING FULL INFORMATION. 


MERCHANT & COMPANY, (Inc.) 


PHILADELPHIA SOLE MANUFACTURERS BROOKLYN 
NEW YORK CHICAGO 








wlth - 


Gre 
Snd 
Water 


Connection. 


= 4 ’ gr 
? i P ; 
i iif 
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a 


Saves extension of pipe to further 
end of hot water radiators. Makes 
better, cheaper and neater work. 
Get new catalog of this new thing. 


American Plumbers Supply Co. 
76-80 Pratt Street, Chicago 
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When you have a “Rush” Job on hand ’tis then the virtues of 


ARMSTRONG’S 
WATER, 


STEAM AND GAS FITTERS 
TOOLS 


make themselves apparent. 


> They are made especially 
for Time and Labor— 
Saving and for Extensive 
Wear. 


PIPE THREADING 
and CUTTING OFF 
MACHINES 
| HAND or POWER 
~ Capacity from J*4 in. to 6in. 


. PIPES 


ADJUSTABLE 
STOCKS and DIES 


Send for Catalogue 


THE ARMSTRONG MFG CO 


BRIDGEPORT, CONN., U.S.A. r~ 
—~e| NEW YORK (39 CENTRE ST. 


l.P.A.4.1482 





| 


SESSECEECESESE SE ESCEESE SES ESS SSESES ESE ESESESES 


High Grade Thorium 


WRITE FOR QUOTATIONS 
J. MARSGHING & GO. 


4 
: 





| Extra Bronre Powders 


IN GOLD, ALUMINUM AND ALL COLORS. 
Send for samples and prices to 


J. MARSGHING & GO. 


27 Park Place New York 
PRAPPPKRRPPKPRPPKAPKKPKPKRPKPRPKPRPRPPRPPRPPRPR APPR HS 





CHAS. THACKARA, -Pres. W. F. DUFFIELD, Treas. ELIAS HOGELAND, Secy. 


ESTABLISHED 1842. 


THACKARA MFG. COMPANY, 


ELEC TROLIERS, 
GAS anp COMBINATION 
FIX TURES, 


1606 Chestnut Street, Philadelphia. 














CARBIDE FEED ACETYLENE 
GAS GENERATORS 


indorsed by the United States 
Government. The Department 
of Agriculture of the State of 
Pennsylvania says: ‘‘Safer 
than the usual employment of 
petroleum.”’ 

Entirely new principles involv- 
ed. Made of the bes’ materials, 
by the most expert mechanics. 
Guaranteed by the largest and 
most experienced concern in 
the business. 


Generators, 

are ( OLT_. lower in 

price, more economical, and 

more easily installed and opera- 

ted than any other make, and 

® occupy one-quarter of the 
y space. 


No waste of gas; no heating. 
This is not true of other makes. 


J. B. COLT CO. 
Dept. R 


408 East32p St. New Yorw«,N.Y. 


421 Chestnut Street, Philadelphia, Pa. 
Boston, Mass. 189 La Salle St., Chicago, Ill. 





OLT 


TRAD 
MARK. 





146 Franklin St.. 





R. WILLIAMSON CHAS. E. UMMACH 


TELEPHONE MAIN 2220 


R. WILLIAMSON & CO. 


ACETYLENE 
GAS FIXTURES AND 
BURNERS 


Gas, Electric and Combination Fixtures 


. AND DEALERS IN 


Gas and Electric Globes and Miscellaneous Goods 





205 E. RANDOLPH STREET 
CHICAGO 
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BROOMELL Scream Heatina. 


Adapted to buildings of any kind or size. Has all 


advantages of hot water heating without any objec- 


tionable features. Absolutely noiseless. No pressure. 
No air vaives. No pumps or machinery. Superior to 
any other system of heating and costs less. Installed 
by all steamfitters.: : : : : : SEND FOR CATALOGUE. 


VAPOR STEAM HEATING CO., YORK, Pa. 
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In these Days 


A@ when keen competition compels 
the manufacturer who would “ get 
there’’ to exercise the most dis- 
Yam criminating economy, boilers are 
? not kept on acold-water diet. THE 
WEBSTER FEED WATER HEATER 
and PURIFIER guarantees a saving 
in the items of fuel and water that 
4 constitutes it a vital factor in run- 
ning-cost—cutting. May we tell 
you more about it ? 


(] = 
sa WARREN WEBSTER & CoO. 
CAMDEN, N. J. 





bie KO) 



















¢. 

PHILADELPHIA, 1105 Stephen Girard Bldg. 
é NEW YORK, 322 Broadway. 

CHICAGO, 1509 Monadnock Bidg. 
, BOSTON, 729 Tremont Bldg. 


GOA ee im & hh 4 








|-HAVE YOU SjEEN 


Ghe Furmain 
New Model % % Boiler 


For Steam or Hot Water (Interchangeable) 





Sectional —Self Contained —Surface Burning—1I9 sizes —Capaci 
ties 350 to 4000 sq. ft.—Anvy s ze can readily be enlarged —Let us 
send you Free our new Catalogue and Fitter’s Hand Book of 
valuable information for Practical Fitters. Wei efer them to-day. 


Ghe Herendeen Mfg. Co. Dept. D. 
Geneva, New York 
Branches: New York, Boston, Bloomington, Il. 

















MAGEE sorwarte 
HEATERS 


GOLD MEDAL HIGHEST AWARD 
PARIS EXPOSITION 


THE MOST COMPLETE LINE UNDER ONE 
NAME MADE IN THE UNITED STATES 
OUR CAPACITIES RANGE IN 


Square feet of Water Radiation 100 to 6,000 
Square feet of Steam Radiation 200 to 3,600 





Send forcatalegue Correspondence solicited 


AGEE FURNACE CO., BOSTON, MASS. 














DUPLEX ADJUSTABLE STOCKS and DIES 
should bein the hands of every PLUMBER 
AND PIPE FITTER. DOYOU OWN ONE? 
Let us mail you list and quote prices :::::: 
THE HART MFG. CO. 
No. 19 Wood Street MAMA) Cleveland, Ohio 











YOU KNOW 


How coal is wasted up a flue. We 
guarantee the **ROBERTS” to be the 
most economical and easily managed 
boiler on the market. Will not such 
a boiler get you further orders? 


Philadelphia Office: ‘ 
malian Shichenee Roberts Machine Company 


18 South 7th Street Collegeville, Pa. 





DIXON’S GRAPHITE COMPOUND 


, Is infinitely better than red or white lead for making steam, gas or water pipe joints. 
> Joints will be tighter, and can be broken months or years after wien damage to pipes 


J or tools. IT WILL PAY EVERY PIPEFITTER TO SEND FOR SAMPLE AND CIRCULAR. 
J JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N. J. 








TANKS 


With CYPRESS at our very door 
and our improved machinery and in- 
creased facilities we can supply any 
size tank or vat at a most reasonable 


price 
AT SHORT NOTICE 


Correspondence Solicited. 


G. M. DAVIS & SON 


Cor. LEMON AND STH STS, PALATKA, FLA. 








_ 








STEAM SPEGIALTIES 


PUMP GOVERNORS 
PRESSURE REDUCING VALVES 
BACK —— VALVES, ETC., ETC. 


Write for 
Catalogue 





NEW YORK, Howard and Centre Sts. 
CHICAGO, 40 Dearborn Street 
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Don’t be a Hidebound Hawkins 


There is some where in the United States (we don’t like to say 
just where) a manufacturer of brass articles who was investigat- 
ing our Forming Lathes ; we looked over his work and told him the 
number of pieces per day our lathe would make, and then he 
wouldn’t buy a lathe because he said HE COULDN’T SELL MORE 
THAN HALF AS MANY GOODS AS THE LATHE WOULD MAKE. We 
have nicknamed this man “Hidebound Hawkins.” ::: ::: ::: ::: 2: 














The [Meriden Machine Tool Company 


106 Britannia Street, Meriden, Conn., U. S. A. 





JARECKI MANUFACTURING CO., 
ap ¥ Erie Malleable 


Erie, Penn. 





_ UnionsCopper P ’ch’g 
pe Always ready for iastant use. 
Hangers 


Malleable and Gray Iron 
Pipe Fittings 





Drainage Fittings < 
Pipe Threading and Cutting 


Write for cataloguesshow- 
Tools ing the mostcompleteline \* 





of %-inch to 16 inches for Hand, 222% 
Belt, Engine, and with Electric Zag 
Motor Attachment. We cantfur 2 
nish Bolt-Threading Attachmer* 
for these machines. 










HADESTY IMPROVED 
J TAPPING MACHINE 


For tapping water and gas mains 
against pressure. It leadsthem 
all. Sold on approval. Taps 
ae | mains from 8 to 30 
— jnches. Nosaddles 


J ee, Tequired for differ- 











>. |S Aent sized mains. 
ice ; Weight, complete, only 18 
a 


Ibs. A boy 12 years old can 
make a connection in 15 
minutes. Get prices from 


J. M.HADESTY & SON 


TAMAQUA, PA. 











The heating trade can please their 
customers and make money 
handling the 


PROPERLY — 








Savesest ses 


TIME 


COAL 
Besides Making Additional Heat 

















SEND FOR CIRCULAR AND 
TRADE DISCOUNTS 


AZOLIPYLE COMPANY 


NEW YORK 





117 Beekman Street 


Acetylene Gas 
Better than 
ELECTRIC LIGHT, 


being next to 
SUNLIGHT eecseee 





This is what 
people say 
of the 


Cline 
Acetylene 
Gas 
Machine... 


longE, CAL,, Cebruary 1, 1900. 
Alexander Furnace & Mfg. Co., Lansing, Mich. 
DEAR Sirs :—The Cline Acetylene Gas Machine, 
which I bought from you through E. Carl Bank in 
March, 1899, was received and set in action on the 5th 
of April and has been in nightly use ever since, and 
has never failed to give the nearest agpeenee to Day- 
light of any machine or light ever yet brought to my 
attention. It works automatically and to my entire 
satisfaction, and I would not exchange it, after ten 
months use, for electric or any other artificial light. 
The machine shows no signs of wear; it is made from 
the best of material and will last for years. 
Yours respectfully, 
A. L. Apams, M. D. 


The CLINE is made only by the 
Alexander Furnace & Mfg. Co. 
WRITE THEM AT ONCE FOR LANSING MICH 


FULL INFORMATION. 








The Climax 
Ratchet 
Stock 


{s an indispensable tool for con- 
veniently threading iron pipe in 
ditches, under floors, in corners, 
overhead, etc. With this tool 
threads can becut without remov- 
ing whole lengths of pipe. This 
toolis provided with a strong vise 
which securely grips the pipe, and 
by means of the leading thread the 
die is forced on pipe and the thread 
is cut, It is madeof malleable iron 
and steel, and, whilelight in weight, 
making it convenient tc carry, is 
very strong andrigid, The advant- 
ages of this tool make it absolutely 
indispensable to Plumbers, Steam 
and Gas Pipe Fitters, Gas and 
Water Companies, Machinists, etc. 
It takes standard size dies, which 
are extra if furnished. 

No. 1 threads % to 1 inch 
pipe, takes die 2 and 2% inches 
OBB 0cc0c 90 600e ce 0900900 gees 
No. 2 threads 1 to 2 inch pipe, 
takes die 2%, 3 and 4 inches 
SQUBTC occccccccccceccce se cove $17.00 

For sale by leading jobbers. 


MANUFACTURED SOLELY BY 


vo. M. KEMP MFG. CO. 
BALTIMORE. 
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VEDDER PATTERN WORKS 


TROY, N. Y. 
HOT WATER and STEAM BOILER 
PATTERNS A SPECIALTY. 


Kogerr A. KEASBEY 5) so 


1m), 
Zi 


: nESIA  4BES 
AU HAG csc TOMAS COMER. 





THE CELEBRATED 


BOSS WASHER 


TAKE NOTICE 
No Boss Washers are 
Genuine that do not have 
the inventor’s name 
“ANDREW BELL’”’ 


on Label of box. 
Samples sent by Mail 


MADE ONLY BY 


ANDREW BELL 


376 MARKET ST., NEWARK, N. J. 














COMPOUND 
IRON CEMENT No.4 


will repair leaky boilers, piping, etc., it will withstand fire, water, steam and 
oil, it expands and contracts the same as iron. Write for catalogues and prices. 


SMOOTH-ON MFG. CO., 547-549 communipaw ave. JERSEY CITY, N. J. 


VREELAND TOMPKINS, Chemist and Manager. 


SMOOTH-C 


TRADE MA 











No. 2 TORCH » FOR GASOLINE 


Entirely new and of great merit. 
It is made on a new and scientifi- 
cally correct principle and produces 
a solid blue flame of intense heat. 
Each burner is fitted with clean- 
out plug so arranged that it can be 
easily cleaned and kept in order. 
The tank is drawn out of heavy 
spun brass free from seams, and is 
fitted with brass air pump. We 
are offering you the BEST TORCH 
on the market and at a specially 
low price. We warrant it asrepre- 
sented. Jobbers sell at factory 
price, or we will ship direct upon 
receipt of price named. 





$2.50 NET. 


CLAYTON & LAMBERT MFG. CO. , Detroit, Mich. 





| “vee 
| REGULATORS 





ETC. 














————— 


eystone Nralleable Pine Dise 


(PATENTED) 
e 





e 





No. R, HOLDING PIPE 's TO 2INCHES 








MORGAN’S 


TWENTIETH CENTURY AIR 
AND VACUUM VALVE 


tt 


Is a positive seal 
against the return 
of air to the radia- 
tor through itself, 
and enchances the 
value of a low pres- 
sure steam heating 
plant fuly 50 per 
cent, while it mate- 
rially reduces the 
coal bill. 


2 





MORGAN & COMPANY 


40 DEARBORN STREET 
CHICAGO, 


ILLINOIS | 











SOLD TO THE TRADE FOR $1.25 NET. 


Equipped with Roller Jaws which are a sure 
grip, will not mar the pipe and will outlast 
a three or four sets of V Jaws. 

This Vise is a Cracker Jack for the Money. 
Manufacturers of Pipe Vises (ourselves in- 
cluded) have been slow in not getting on to 
fluted rollers for pipe jaws years ago. 





ALallands Nlanvfacturing Company, Brie, Pa. 








ass iee, ae ot —— Hi O O K oa 


Our hooks are as good as can be made, and our prices are right. Complete stock 
of all sizes. Pipe straps and like goods of every description. Send for catalogue 


23) and 237 
Arch St. 
Phila. 


Berger 
Bros. 











Company 
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A Paul System ACeating Plant 


Costs less to operate than any other type of heating plant. No disagreeable 
odors from air valves. Every square inch of heating surface rendered effec- 
tive. Steam held in radiator until condensed. Water returned to boiler at 
high temperatures. 


can be introduced upon any type of existing plant 
“Ohe ‘Paul Oystem or installed in connection with any new plant. You 
make money, and your client saves money by introducing the Paul System. 


PAUL SYSTEM COMPANY 


Boston: 38 Pear] St. New York: Park Row Bldg. 
Chicago: 1212 Fisher Bldg. St. Louis: 1311 Chemical Bldg. 
“« 
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AMERICAN 
STEAM GAUGE 
COMPANY 


MANUFACTURERS OF 


GAUGES THAT GAUGE 
INDICATORS THAT INDICATE 
POPS THAT POP | 


Steam and Altitude Gauges, 
Pop, Safety and Water Relief Valves, 
Whistles, Thermometers, Etc. 


NEW YORK 











ALTITUDE GAUGE 


CRricAGO 





Sos TON 
4-6°9-I 


HOUSE HEATER 
POP VALVE 





The Ghallenge 


AUTOMATIG WATER LIFT 


FOR TANK OR DIRECT PRESSURE. 





Balanced vaive. Always works. 
Cannot stick. Fully guaranteed. 
M hydrants, plumbers’ brass work. 
Write for prices and catalogue. 


WASTE ____y» 


The O. P. Benjamin Manufacturing Co. 


LA FAYETTE, IND. 








Thomson’s S. P. Smoke Machine 


Has no glass gauges to break :: Cannot possibly force a good trap seal 





SCHENECTADY, N. Y., Apri! 8, 1897. 
Gentlemen: in reply to your request in regard to the working 
of the Thompson’s S. P. Smoke Machine furnished by you for the 
Board of Health of this city, would say that it bas proved to be equal 
to the guarantee made by you to the board. 
Very truly yours, JOHN E. HARBINSON, 
Inspector of Plumbing. 


> 
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Write for our booklet, “How fo Test Plumbing” 


Gunster & Forsyth Mfg. Co. 


Sole Manufacturers 
Sole agents for Massachusetts 
Dalton-Ingersoll Company, Boston 
Canadian manufacturers 
The Jas. Morrison Bros. Brass Mfg. Co. For sale byall :ad »v 
97 Adelaide Street, Toronto jobbers 


Scranton, Pa. 




















THE PRINCIPLES OF 


Ventilation ax Heating 





a, Se 
Their Practical Application. 
BY 


John S. Billings M. D., LL.D. 





PROFUSELY ILLUSTRATED. 


The following will indicate the character of 
the subject-matter: 

Expense of Ventilation—Difference Between 
‘‘Perfect’’? and Ordinary Ventilation—Rela- 
tions of Carbonic Acid to the subject—Meth- 
“ls of Testing Ventilation. 

Heat, and some of the Laws which govern 
its Production and Communication—Move- 
ments of Heated Air—Movements of Air in 


Flues—Shapes and Sizes of Flues and 
Chimneys. 

Amount of Air Supply Required—Cubic 
Space. , 


Methods of Heating; Stoves, Furnaces, Fire- 
places, Steam and Hot-water. 

Scheduling for Ventilation Plans—Position 
of Flues and Registers—means of Removing 
Dust—Moisture, and Plans for Supplying It. 

Patent Systems of Ventilation and Heating 
—The Ruttan System—Fire Places—Stoves. 

Chimney Caps — Ventilators — Cowls — 
Sy phons—Forms of Inlets. 

Ventilation of Halis of Audience — Fifth 
Avenue Presbyterian Church—The Houses 
of Parliament—The Hall of the House of 
Representatives. 

Theaters — The Grand Opera House at 
Vienna—The Opera House at Frankfort-on- 
the Main—The Metropolitan Opera House, 
New York — The Madison Square Theater, 
New York—The Criterion Theater, London — 
The Academy of Music, Baltimore. 

Schools. 

Ventilation of Hospitals — St. Petersburg 
Hospital—Hospitals for Contagious Diseases — 
The Barnes Hospital—The New York Hospi 
tal—The Johns Hopkins Hospital. 

Forced Ventilation — Aspirating Shafts— 
Gas-Jets—Steam Heat for Aspiration —Prof. 
Trowbridge’s Formule—Application in the 
Library Building of Columbia College—Venti- 
lating Fans—Mixing Valves. 

The book is free from unnecessary techni- 
calities and is not burdened with scientific 
formule. 

It is invaluable to Architects, Physicians, 
Builders, Plumbers, and those who ccatem- 
plate building or remodeling their houses. 


— — —— 


Large 8vo. Handsomely Bound in Cloth. 


Price, $6.00. 





Sent, postpaid, on receipt of price by 


DOMESTIG ENGINEERING, 


CHICAGO, ILL. 
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$ Are you stuck? sz. 


this book 


» Plumbing Problems; or C uestions, 
; Answers and Descriptions.— 
From the Sanitary Engineer, with 
one Hundred and Forty-two illus- 
trations. Putting in a convenient 
form for reference a selection of 
questions and comments on va- 
rious problems met with in house 
drainage and plumbing, improper 
work being illustrated and ex- 
plained as well as correct methods, 
making this a useful book to those 
interested in this branch of sani- 
tary engineering. Among the 
various points on the subject illus- 
trated and described are Danger- 
ous Blunders in Plumbing, House 
Drainage, Hot-Water Circulation 
in buildings, Hot-Water Supply 
in Various Buildings, and a toes 
of miscellaneous facts and data 
ertaining to plumbing, and use- 
ul alike to plumber and house- 
holder. Large 8vo. Cloth. $2.00 
Sent postpaid on receipt of price. 


Domestic Engineering 
CHICAGO, ILL. 
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HUMPHRYES 
FORCE PUMPS 


We make Pitcher Spout and House 
Force Pumps with enameled Cylin- 


ders, Enameled Sinks, Stop Boxes, 
Sill Cocks, N. P. Traps and Plumb- 


ing Brass Goods .. . Write for prices. 


THEHUMPHRYES MFG. CO. MANSFIELD, 0. 


BURRELL @& FOWLER - LLEv'D 0 











Where To Locate? 


WHY,IN THE TERRITORY 
TRAVERSED BY THE 


Louisville 
and Nashville 


Railroad, 


The 
Great Central Southern Trunkline, 
IN 


KENTUCKY, TENNESSEE, 
ALABAMA, | 
MISSISSIPPI, FLORIDA, 


WHERE 








Farmers. Fruit Growers, 
Stock Raisers, Manufacturers, 
Investors, Speculators 


and Money Lenders 


will find the greatest chances in the United States to 
make ‘big money” by reason of the abundance and 
cheapness of 


‘LAND AND FARMS, 
TIMBER AND STONE, 
IRON AND COAL, 
LABOR—EVERYTHING! 


Free sites, financial assistance, and freedom from 
taxation, for the manufacturer. 

Land and farms at $1 oo oe acre and upwards, and 
500,000 acres in West Florida that can be taken gratis 
under U.S. Homestead laws. 

Stockraising in the Gulf Coast District will make 
enormous profits. 

Half fare excursions the first and third Tuesdays 
of each month. 

Let us know what you want, and we will tell you 
where and how to get it—but don’t delay, as the 
country is filling up rapidly. 

Pr.nted matter, maps and all information free. 

Adiress R.J.WEMYSS, 

General Immigration aad Industrial Agent, 
LOUISVILLE, KY. 





The Ruby 


Gas Heater is 30 per cent 
cheaper than the cheapest 


It is not as fancy as some others, but 
is guaranteed as good in every way, 
and you can buy it at a price that will 
secure the business. Only one room in 
a few houses requires a fancy heater 
and all the remainder want a plain 
durable stove. Write for prices and Cat. 





Central Supply Co., Columbus, 0. 














AN EXPANSION.COUPLING 


FOR LEAD OR IRON PIPE. 


Using no solder or threads. For gas, steam or water. Handy for breakdowns; can be 
put on in 10 minutes; useful in continuous coils for ice plants; does not require a mechanic; 
best device on the 

market. 
Ask for circular. 


Wm. Love 
Bryn. Mawes, 
PA 
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PACKING WAL , PN, 





PACKING 
FOLLOWER 








Don’t be a Lobster! 


The Seiben Floor 
Drains ; 


are the best that ever. 
They save digging a deep 
ditch. Calking of joints. 
Extra fittings. Hourstime 
and grief. Nostoppage of 
sewers. No evaperniee 
trap seal. No back water 
and need no vert pipe. 
They are made with or 
without back water valve. 
Ask your jobber or write 
for our new catalogue. 


THE SIEBEN MFG. & SUPPLY CO. 
1120 Holmes Street 
KANSAS CITY, MO. 


Cheer up, Jack! 








U.S. A. 
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THE A. HELLER HEATER 
A GAS WATER HEATER 


Is just the thing your Customer wants. 
It’s the most Economical and Common 
Sense Heater ever put on tne Market. 
It will supply the Kitchen and Bathroom 
with hot water. This heater is attached 
to the kitchen boiler and takes the place 
of the kitchen range as far as water 
heating is concerned, allowing the hot 
fire in the range to be dispensed with 
during the summer months. If a gas 
stove is used when cooking this heater 









































will furnish hot water when wanted....... 
PERFECT COMBUSTION NO ODOR 
NO DIRT NO SMOKE 


Heats in less time, and for less cost than 800 TO THE PLUMBING TRADE 
ONLY ---- WRITE FOR CIRCULARS 


any gas or coal stove in the market......... AND PRICES 


J. P.B. SADTLER & CO., sowazo streer, BALTIMORE, MD. 









































OUR HANDSOME NEW PATTERN 





THE 


Triton Two-Column 


is now ready for delivery. We can furnish it in all heights 
for either Steam or Hot Water. We also manufacture this 








Same design and decoration in 


One, Three and Four Column Radiators 
All heights, for Steam or Water 


A-39 wee 26 in. high, made from our 


riton Two-Column. 


NEW YORK WAREHOUSE, United States Radiator Co. 


10th & Henderson Sts. 
Jersey City, N. J. Dunkirk N "4 
y ° . 















Telephone 171 Jersey. 
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The Albany Water Filtration Plant. 


By Allen Hazen, C. E., New York City. 


LBANY, N. Y., was originally supplied with 
water by gravity from reservoirs on small 
streams west and north of the city. In 
time, with increasing consumption, the 
supply obtained from these sources be- 
came inadequate, and an additional supply 
from the Hudson river was introduced. 
The water was obtained from the river 

| through a tunnel under the Erie basin, and 
a pumping station was erected in Quackenbush street 
to pump it to reservoirs, one of which served also as the 
distributing point for one of the gravity supplies. The in- 
take, which was used first in 1873, drew water from the 
river opposite the heart of the city. In recent years, the 
amount of water drawn from this source has greatly ex- 
ceeded that obtained from the gravity sources. 

Some of the city sewers enter the river above this in- 
take, but most of them are below it. In times of flood, 
the water thus obtained was polluted by the sewage of 
only a few of the city sewers; at low-water stages, how- 
ever, owing to the tidal currents, the water contained much 
sewage, which was carried up stream to the intake, and 
the sewage of the city was thus present, in very consider- 
able amount, in its own water supply. 

In addition to the pollution from local sources, the river 
receives the sewage of Troy and the surrounding cities, 
seven or eight miles above, and that of Schenectady, Utica, 
Rome, and many other places farther away. 

Under these conditions the typhoid fever death rate in 
Albany was excessive. Prof. W. P. Mason, of Troy, made 
a report in 1885 upon the quality of the water, in which he 
stated that the water as then used was a source of disease, 
and should be abandoned at the earliest practicable date. 
Following this, an attempt was made to secure a ground- 
water supply, but without results. Studies were then made 











*Presented as an informal talk at the Syracuse conven- 
tion of the New England Water Works’ Association. In 
its present form the paper is abstracted by the editor from 
one read by Mr. Hazen before the American Society of 


Civil Engineers on January 3, 1900. 


for gravity sources of supply, mentioned in the reports 
of the Board of Water Commissioners for the years 1891 
to 1893; but the necessary legislation was not obtained. 

In 1896 the Board investigated methods of purifying the 
present supply. The matter was studied by the Board and 
by its superintendent, Mr. George I. Bailey, and in January, 
1897, the author was engaged to examine the studies which 
had been made, and to report upon the projects presented. 
His report recommended the general scheme previously 
outlined by the superintendent, namely, to abandon the 
present intake, and to establish a new one about two miles 
farther up the river, at a point above all the local sources 
of pollution, and to pump the water by low-lift pumps to a 
settling basin, from which it would flow to sand filters, 
and thence through a pure-water conduit to the present 
pumping station in Quackenbush street. 

The report was accepted, and the recommendations 
adopted, and the necessary funds were provided; and, in 
July, 1897, the preparation of plans was begun. 

As the pure-water conduit was to be placed in the Erie 
canal, and as the work of constructing it necessarily had 
to be done during the season of closed navigation; plans 
for this part of the work were prepared first. The con- 
tract was let in November, 1897, and that part of the 
work under the canal was completed before navigation 
opened, May 1, 1808. 

The contract for the filters and sedimentation basin was 
awarded in February, 1898, and work was commenced in 
April; but, owing to various reasons connected with the 
installation of a very elaborate contractors’ plant, work was 
not pushed actively until August, 1898. Contracts for the 
pumping machinery, and for the pumping station and in- 
take, were let in June and August, 1898, and the work was 
carried out during the fall and winter. Construction was 
sufficiently advanced so that a part of the plant was put in 
operation on July 27, 1899. The old intake was closed on 
September 6, 1899, since which time no unfiltered river 
water has been pumped to the city. 

SOURCE OF SUPPLY. 

The source of supply is the Hudson river, which, at the 

point of intake, has a drainage area of 8,240 square miles. 
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Of this, 4,570 square miles are tributary to the Hudson 
above Troy, 3,502 are tributary to the Mohawk, and 168 
are tributary to the Hudson below the Mohawk. 

No gagings of the river at this point are available. The 
average annual flow of the stream probably amounts to at 
least 1,000,000 gallons per square mile per day, or over 
The minimum flow is only 

Mr. George W. Rafter, 


8,000,000,000 gallons per day. 
a small fraction of this amount. 


who has made a study of the flow of the Upper Hudson,* 


estimates the minimum flow at Mechanicsville at 0.24 cubic 
foot per second per square mile of tributary drainage area. 
Assuming that this figure applies to the whole of the Hud- 
son above Troy, and taking a somewhat lower figure, name- 
ly, 0.15 cubic foot per second per square mile, for the dis- 
charge of the Mohawk and of the Hudson below Troy, we 
arrive at a minimum flow of the Hudson at Albany of 
1,657 cubic feet per second, or 1,060,000,000 gallons per 
twenty-four hours, being, in round numbers, 100 times the 
average amount of water now taken from the river for 
water works purposes, and at least fifty times the maxi- 
mum. 

Without entering into a detailed discussion, it may be 
said that the amount of sewage, with reference to the size 
of the river and the volume of flow, is a fraction less than 
that at Lawrence, Mass., but the pollution is much greater 
than that of most American rivers from which municipal 
water supplies are taken. 

Position oF INTAKE.—The intake of the plant 1s oppo- 
site a long narrow island. The land which the 
filter plant is built fronts the back channel of the river. 
This back channel carried formerly a considerable propor- 
tion of the river’s flow, but, to improve navigation, the 
United States Government has constructed a dike, the top 
of which is about five feet above low water, and this dike 
cuts off most of the flow through this channel at ordinary 


upon 


river stages. At flood stages the dike is overtopped, and 
the channel takes a large amount of water. 

The question arose, whether to build an intake across the 
back channel and the island to the main channel of the 
river, or to take water from the more convenient back 
channel. Each point had its advantages. To determine the 
relative character of the water, examinations were made by 
Dr. George Blumer, of the Bender Hygienic Laboratory, 
of Albany They show, in a general way, that the water 
in the back channel was considerably better than that in 
the main channel. Occasionally, there was but little differ- 
ence, and this would always be the case when the river 
was in flood. At no time was the water in the back channel 
materially worse than in the main channel. 

One of the city sewers enters the river at a point a short 
distance from the outlet of the back channel, and there 
was a posstbility that sewerage therefrom would be carried 
up this channel by flood tides. 
water in the main channel had come directly from the Troy 
sewers, while that in the back channel was more or less 
completely cut off from the main current, and was moved 


*Report of the State Engineer and Surveyor for 1895, 
p. 119. 


On the other hand, the ° 


back and forth by the tides, and opportunities for natural 
purification were present in greater degree than in the 
main channel. These conditions, apparently, more than off- 
set the possible admixture of fresh sewerage. 

DESCRIPTION OF PLANT. 

The filter plant, and all structures connected therewith, 
are shown in Figs. 3 to 14, and this description, for the 
most part, will be limited to those points which are not 
thus shown. 

INTAKE.—The of a 
having 


filters consists 


form of a 


intake to the 
simple structure in the 
an open top covered with rails 6 incnes apart, and connected 


below, through a 36-inch pipe, with a well in the pumping 


box, 


station. Before going to the pumps the water passes 
through a screen with bars 2 inches apart, so arranged as 


to be raked readily. The rails over the intake and this 
screen are intended to stop matters which might obstruct 
the passageways of the pumps, but no attempt is made to 
stop fish, leaves, or other floating matters which may be 
in the water. The arrangement, in this respect, is like that 
of the filter at Lawrence, Mass., where the raw water is 
There is room, however, 


to place finer screens in the pump well, should they be 


not subjected to close screening. 


found desirable. 

Pumps.—The centrifugal pumps have a guaranteed ca- 
pacity of 16,000,000 gallons per 24 hours against a lift of 
18 feet, or 12,000,000 gallons per 24 hours against a lift 
of 24 feet, corresponding to a water-horse-power, in either 
case, of 50.5. The ordinary pumping at low water is against 
the higher lift, and under these conditions either pump 
can supply the ordinary consumption, the other being held 
The plant is arranged, however, so that if for 
any reason a large quantity of water is required when only 
one pump can be used, water can be pumped directly to 


in reserve. 


the filters against the lower head, in which case one pump 
will deliver a larger quantity, up to 16,000,000 gallons, the 
full nominal capacity of the plant. 

Pumping Station.—The pumping station building, to a 
point above the highest flood-level, is of massive concrete 
construction, without openings. Nearly all the machinery 
is necessarily below this level, and in high water the sluice 
gates are closed, and the machinery is thus protected from 
Hooding. The superstructure is of pressed brick, with 
granite trimmings 

Meter for Raw Water.—Upon leaving the pumping sta- 
tion the water passes through a 36-inch Venturi meter hav- 
ing a throat diameter of 17 inches, the throat area being 
two-ninths of the area of the pipe. This meter records the 
quantity of water pumped, and is also arranged to show on 
gages in the pumping station the rate of pumping. 

Aeration.—After leaving the meter, the water passes to 
the sedimentation basin through eleven outlets. These 
outlets consist of 12-inch pipes on end, the tops of which 
are 4 feet above the nominal flow line of the sedimentation 
basin. Each of these outlet pipes is pierced with 296 %- 
inch holes extending from 0.5 to 3.5 feet below the top of 
the pipe. 
000 gallons of water per day are pumped, all the water will 
pass through the holes, the water in the pipes standing flush 


These holes are computed so that when 11,000,- 
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with the tops. The water is thus thrown out in 3,256 small 
streams, and becomes aerated. When a larger quantity is 
pumped, the excess flows over the tops of the outlet pipes 
in thin sheets, which are broken by the jets. 

Regarding the necessity for aeration, no observations 
have been taken upon the Hudson River, but, judging from 
experience with the Merrimac, at Lawrence, where the con- 
ditions are in many respects similar, the water is, for the 
greater part of the year, nearly saturated with oxygen, and 
aeration is not necessary. During low water in summer, 
however, there is much less oxygen in the water, and at 
these times aeration is a distinct advantage. Further, the 
river water will often have a slight odor, and aeration will 








embankments made in this way are extremely solid, stand 
vertically when cut, are not readily washed, and no leak- 
age through them has appeared at any point. The outside 
of the embankments are covered with soil, and the inside 
and bottom with 16 inches of puddle, which is protected 
from frost on the sides by a covering of gravel, above which 
is a rough blue-stone pavement. 

The puddle was made by mixing equal volumes of the 
clay obtained in excavating for the filters, and mixed sand 
and gravel obtained from the river by dredging. It dif- 
fered from the material of the embankments only in more 
thorough mixing, and greater care in placing. The tna- 
terials were mixed in a pug mill. It was soon found that 
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tend to remove it. The outlets are so arranged that they 
can be removed readily, if they are not found necessary. 

Sedimentation Basin.—The sedimentation basin has an 
area of 5 acres and is g feet deep. To the overflow, it has 
a capacity of 14,600,000 gallons, and, to the flow line of the 
filters, 8,900,000 gallons. There is thus a reserve capacity 
of 5,700,000 gallons between these limits, and this amount 
can be drawn upon, without inconvenience, for maintaining 
the filters in service while the pumps are shut down. This 
allows a freedom in the operation of the pumps, which 
would not exist with the water supplied directly to the fil- 
ters. 

The sedimentation basin is built on the river bank, large- 
ly above the natural surface of the soil. The sides are em- 
bankments made of clay obtained in excavating for the 
filters, mixed with gravel dredged from the river. These 
materials were put down in alternate 3-inch layers, wetted, 
and harrowed, and were rolled with 3-ton grooved rollers 
on the top of each gravel layer until the gravel was forced 
down into and thoroughly embedded in the clay. The 
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the best mixing was secured with rather large quantities of 
water, while the best ramming required that the materials 
should not be too wet. Accordingly, the materials were 
mixed wet, given a preliminary ramming, allowing to stand 
two or three days, and aftetwards given the final ramming. 
The puddle was put down in three layers, and the concrete 
rested directly upon it. The concrete was put down in 
blocks about 7 feet square, with %-inch joints, extending 
halfway from top to bottom, filled with asphalt. The maxi- 
mum rate of placing puddle was about 3,000 cubic yards per 
month. 

The water enters the sedimentation basin from eleven 
inlets along one side and is withdrawn from eleven outlets 
directly opposite. The inlets and aerating devices pre- 
viously described bring the water into the basin without 
current, and evenly distributed along one side. Both inlets 
and outlets are controlled by gates, so that any irregular- 
ities in distribution can be avoided. 

The floor of the sedimentation basin is built with even 
slopes from the toe of each embankment to a sump, the 
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heights of these slopes being 1 foot, whatever their lengths. 
The sump is connected with a 24-inch pipe leading to a large 
manhole in which there is a gate through which water can 
be drawn to empty the basin. There is an overflow from 
the basin to this manhole, which makes it impossible to fill 
the basin above the intended level. 

Filters.—The filters are contained in masonry chambers 
and are covered to protect them against the winters, which 
are quite severe in Albany. The piers, cross-walls, and lin- 
ings of the outside walls, entrances, etc., are of vitrified 
brick. All other masonry is concrete. The average depth 
of excavation for the filters was 4 feet, and the material at 
the bottom was usually blue or yellow clay. 


of the piers, and each pier being the center of one square. 
The manholes are in alternate sections, and are of concrete, 
built in steel forms with castings at the tops, securely 
jointed to the concrete. 

Above the vaulting there are 2 feet of earth and soil, 
grassed on top. The tops of the manholes are 6 inches 
above the soil to prevent rain water from entering them. 
The drainage of the soil is effected by a depression of the 
vaulting over each pier, partially filled with gravel and 
sand, from which water is removed by a 2-inch tile drain 
going down the center of the pier and discharging through 
its side just above the top of the sand in the filter. The 
saving in cost by this arrangement was considerable, as the 
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Floors.—The floors consist of inverted, groined, concrete 
arches, arranged to distribute the weight of the walls and 
vaulting over the whole area of the bottom. 

Walls.—For the outside walls the brick linings, 8 inches 
thick, were built first to the full height. A certain num- 
ber of bricks were laid endwise, and projected into the con- 
crete. These occupied about 4 per cent of the area of the 
wall. Afterwards, wooden forms were put up on the out- 
side, and the concrete backing was filled in. 

Vaulting.—The concrete vaulting was placed on wooden 
centers supported on wedges which could be knocked out 
after the concrete had set, so that the centers came down 
readily, and could be moved forward and used again. Some 
of them were used four or five times in the course of the 
work, the only repairs necessary being the patching of the 
lagging, and were in good order at the end of the work. The 
vaulting was designed with a clear span of 12 feet, a rise of 
2% feet, and a thickness of 6 inches at the crown, but the 
clear span was reduced to 11 feet 11 inches to fit the sizes 
of the bricks in the piers. It was put in in squares, the 
joints being on the crowns of the arches parallel to the lines 


cost of the drains was much less than that of the concrete 
which would have been necessary to fill the areas over the 
piers had any other system been adopted. Further, the 
water entering in this way is as good as any water available, 
and there is every reason for adding it to the supply be- 
fore it passes through the filters. 

In order to provide ready access to each filter, a part of 
the vaulting near one side is elevated and made cylindrical 
in shape, making an inclined runway from the sand level 
to a door, the threshold of which is 6 inches above the level 
of the overflow. This sand-run is provided with permanent 
timber runways and with secure doors. 

The vaulting is similar, in many respects, to that of the 
covered filters at Ashland, Wis., and at Somersworth, N. 
H., but differs from that vaulting in that it is entirely of 
concrete, instead of brick backed by concrete. 

Underdrains.—The main underdrains for removing the 
filtered water are of vitrified pipe surrounded by concrete, 
and are entirely below the floors of the filters. They were 
put in before the construction of the filters was commenced, 
and the concrete surrounding them was brought to the 
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plane of the bottom of the foundations, so that when the 
floor was built it went over them continuously, without 
breaking in any way the line of inverted arches. This ar- 
rangement was adopted because the drains would have been 
in the way if they had been placed entirely above the floor, 
and if any part of the drain had been placed in the normal 
floor-span it would have reduced the strength of the invert- 


exerted at remote parts of the filter will be less than at 
points near the outlet, and thus the parts near the outlet 
will operate at rates which are too high, while the more 
remote parts will hardly filter at all, and the resulting puri- 
fication is less than it should be. The underdrainage sys- 
tem is so designed that, when starting a filter after clean- 
ing, the friction of the sand is about 50 mm. at a rate of 























Placing the Floor of a Filter. 


ed arches, and would itself have been liable to breakage by 
their pressure. As the surrounding material is clay or tight 
rock, no danger of loss of water by seepage can result from 
this arrangement. 

The main collectors are 30-inch vitrified pipes, reduced 
by castings to 20 inches at the outlet, and the effluent from 


3,000,000 gallons per acre daily, and the loss of head in the 
underdrainage system is estimated at 10 mm. This very 
low friction, which is necessary, is obtained by the use of 
ample sizes for the underdrains and low velocities in them. 
In the outlet and measuring devices moderate losses of 


head are not objectionable, and these pipes and connections 

















Building the Brick Piers. 


each filter passes through a 20-inch gate. The underdrains 
are made much larger than would ordinarily be required 
for carrying the quantities of water involved. The reason 
for this is that after a filter has just been scraped, the fric- 
tional loss in passing the sand is very slight. If the friction 
of the underdrainage system is not kept very low, there will 
be so much loss of head that when a filter is started the pull 


are, therefore, smaller than the main underdrains. 
Connections with the drain are made through thirty-eight 
6-inch outlets in each filter, passing through the floor and 
connecting with 6-inch lateral drains running the whole 
width of the filter. These drains were made with pipes hav- 
ing one side of the bell cut off, so that they would lie flat 


on the floor and make concentric joints, without having to 
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be wedged. They were laid with a space of about 1 inch 
between the barrels, leaving a large opening for the admis- 
sion of water from the gravel 

The gravel surrounding the underdrains 
is of three grades. The material was obtained from the 
river bed by dredging, and was of the same stock as that 
used for preparing ballast for the concrete. It was sep- 
a special, 





Fyjlter Gravel. 


arated and cleaned by 
screen. The coarsest grade of gravel was that which would 
not pass round holes I inch in diameter, and free from 
stones more than about 2 inches in diameter. At first it 
was required to pass a screen with holes 2 inches in diam- 
eter, but this screen removed many stones which it was de- 
sired to retain, and the screen was afterwards changed to 





cylindrical, revolving: 
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per gravel layers were shown directly by the joints in the 
brick work of the piers. 

The form of construction made it best to put a lateral 
drain in each section, or 13 feet 8 inches apart on centers. 
The drain itself occupies 7 inches, and the longest course 
which water has to pass in the gravel, in any event, is about ~ 
6% feet. This distance is so short that the frictional resist- 
ance of the filtered water in passing through the gravel is 
extremely small, and, therefore, it was possible to vary the 
gravel sections somewhat according to the relative amounts 
of gravel of the several grades obtained in screening, with- 
out detriment to the work. The thickness of the 3-mm. 
gravel was varied between 2 and 2} inches, according to the 
supply available, and similar variations were made in the 


2 Sheet Steel Covers 
2 inch Air Space 














Surface 


= 





SIDE WALL 


ie ~~ we BRUT. 








—— 





; 





2 Oop? 











) 
> 
>) 
han 
o*9 
0°90 














Le) 
Da he r io] 


s 
a 


Sy STS PS= Ss? . 
6 in.Collector” PIER ° 


a Fe Cb CO gee omg 
Silt-Eviin 1 cu, fr-wf6 ry _ 
Ire 0 Of 372205 oe 





















Ht 
HH 











ee eee 


2 pr aeenee come ee ee em =a 
> atece swan mane Tel eeeeTe ee cues SasaneEe Cee 7 
t SS ee el ‘ 
o% 0! ve.e x Koo os oat o.° 297 20% 0° 5 
oO 2 
So, . U 
SO 
> os ~ ¢ 
* 
9 
0 




















° 
© is ° 2 2s 
oe NOES — NEA SN ENE SSG t+ = TS 
st TNT SNS SF NIST SS 


PIER” . 


Q ee eS == 
wf Z Dare Water Collect DIVIDING 
nh EN ure ater Voliector 

ee ae 










—a 


eer oe O° 


o o 



































: ) : SY 8 
a 4 | Pe Brick Paving 
ww © PX Mie SY © Tile Drain EL 116.0 <o. . =o y ; a 
Pay nY U4 El. 115.0 = ee pinnae, 96 ne OF |e 4° 
>, — = ———————_———— Cc = ’ = 
oh GY ee ee ee ae == | —— ey 9°-0| 2 Rolled Clay and o 2 \Conctete 
oof n° ) oO 
W]e 57 > UY OS Gravel Filling = “= 
aed ee 7 U4 1 << : : 
=| 3° } El. 111.0 SS r EL ls cage? anenagynad c 
= Is e a | = ~ . 
wee O-< Ey eb S 
| VOL = NG 
~~ ~< BY x) Vy eae 
—— ; % foal Ad. = 2h 
~e- 22h /E1.106.75 | 12" i MWh ae . oe FILTER BEDS 
—~s oe Vo TH eo aa ae oe ! F 
ee SRD 2 goon ° CSN TES 95 3 So cs a ee Bole ah SECTIONS OF FILTERS 





an 
° *>50 ° 
| 


tf} 


8 Millimeter Gravel 
23 Millimeter Gravel 


El. 105.5 
have holes 3 inches in diameter. The intermediate grades 
of gravel passed the 1-inch holes, and were retained by a 
screen with round holes 3-8 inch in diameter. The finest 
gravel passed the above screens and was retained by a 
screen with round holes 3-16 inch in diameter. The gravel 
was washed, until free from sand and dirt, by water played 
upon it during the process of screening, and it was after- 
wards taken over screens in the chutes where it was sep- 
arated from the dirty water, and, when necessary, further 
quantities of water were played upon it at these points. 

The 23-mm. gravel entirely surrounded the 6-inch pipe 
drains, and was carried slightly above their tops. In some 
cases it was used to cover nearly the whole of the floor, but 
this was not insisted upon. 

The 8-mm. gravel was obtained in larger quantity than 
the other sizes, and was used to fill all spaces up to a plane 
2 1-2 inches below the finished surface of the gravel, this 
layer being about 2 inches thick over the tops of the drains, 
and somewhat thicker elsewhere. 

The 3-mm. gravel was then applied in a layer 2% inches 
deep, and the surface leveled. The grades for the two up- 
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other grades; but the finished surface of the gravel was al- 
ways kept at the same elevation. 

Filter Sand.—The preliminary estimates of cost were 
based upon the use of filter sand from a bank near the filter 
site. Further examination showed that this sand contained 
a considerable quantity of lime, and it was found by ex- 
periment with a small ‘filter constructed for that purpose 
that the use of this sand would harden the water by about 
2 parts in 100,000, and the amount of lime contained in the 
sand, namely, about 7 per cent, was sufficient to continue 
this hardening action for a considerable number of years. 
This was regarded as a serious objection to its use, and 
the specifications were drawn limiting the amount of lime 
in the sand, thus excluding all of the local bank sands. The 
river sands which were used were nearly free from lime, and 
in the end the sand as secured was probably not only free 
from line, but more satisfactory in other ways, and also 
cheaper than the bank sand would have been. 

The specifications of the filter sand require that— 

“The filter sand shall be clean river, beach or bank sand, 
with either sharp or rounded grains. It shall be entirely 
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free from clay, dust or organic impurities, and shall, if 
necessary, be washed to remove such materials from it. The 
grains shall, all of them, be of hard material, which will not 
disintegrate, and shall be of the following diameters: Not 
more thant per cent by weight less thano.13mm.,nor more 
than Io per cent less than 0.27 mm.; at least 10 per cent by 


weight shall be less than 0.36 mm. and at least 70 per cent 


eter. Ihe filter sand has effective sizes of from 0.29 to 0.32 
mm., averaging 0.31; and uniformity coefficients from 2.2 
to 2.5, averaging 2.3. 

The sand and also the gravel were delivered in the filters 
through the manholes, temporary — plank roadways being 
built for that purpose. Trucks carrying 14 cubic yards, with 


a pair of horses, were driven over the vaulting in all direc- 





General View oi Vaulting under Construction. 


by weight, shall be less than I mm., and no particles shall 


be more than 5 mm. in diameter. The diameters of the 
sand grains will be computed as the diameters of spheres 


of equal volume. The sand shall not contain more than 2 
per cent, by weight, of lime and magnesia taken together 


and calculated as carbonates.” 


The 


sand was dumped on plank platforms constructed below. A 


tions, without hesitation and without damage to it. 


record was kept of all the planks used for this purpose, and 
they were required to be taken up in the presence of in- 
spectors afterwards to prevent the possibility of leaving any 


of them in the filter. This arrangement necessitated work- 














Outside Wall, ready for Concrete Backing. 


With the river sand and the method of handling adopted 
by the contractors, it was possible to control the quality 
of the sand, so that the specifications were complied with. 
In the lower layers of two of the filters a little sand was 
allowed which contained a few particles above 5 mm. in 
diameter. The screens were adjusted afterwards so that the 
largest remaining particles were less than 4 mm. in diam- 


ing over all the sand underneath the points of dumping, 
and it thereby became loosened from the excessive packing 
caused by dumping it from a height. The sand was de- 
posited in three horizontal layers, so that, if by accident 
sand of unusual quality was placed at any point, the same 
kind of sand would not extend from top to bottom. 
Sand-washing Apparatus.—Most of the suspended mat- 
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ters in the filtered water are held by the top layer of sand, 
and this layer is removed from time to time. The dirty 
sand is washed, and eventually replaced in the filters. Two 
large ejector sand-washing machines are provided at 
convenient places between the filters. In them the 
dirty sand is mixed with water, and is thrown up by an 





connected with an adjustable float to shut off the water 

when it reaches the desired height on the filtes 

These valves and floats were constructed from special de- 

signs, and are similar in principle to valves used for the 

same purpose in the Berlin water filters. 
Overflows.—Each filter is provided with an overflow, so 





Interior of a Filter: Drain, Gravel and Sand Layers. 


ejector, after which it runs through a chute into a recep- 
tacle, from which it is again lifted by another ejector. It 
passes in all through five ejectors, part of the dirty water 
being wasted each time. The sand is finally collected from 
the last ejector, where it is allowed to deposit from the 


water. 


arranged that it cannot be closed, which prevents the water 
level from exceeding a fixed limit in case the balanced valve 
fails to act. An outlet is also provided near the sand-run, 
so that unfiltered water can be removed quickly from the 
surface of the filter, should it be necessary, to facilitate 
cleaning. 





Interior of a Filter, ready for use. 


: 

Sand washers of this kind have been used for many years 
by some of the London water companies, and more recently 
at Hamburg; and also at Lawrence and Poughkeepsie in 
this country. 

Inlets to Filters—-Water is admitted to each filter 
through a 20-inch pipe from a pipe system connection with 
the sedimentation basin. Just inside of the filter wall: is 
placed a standard gate and beyond that a balanced valve 


Filter Outlets.—The outlet of each filter is through a 20- 
inch gate controlled by a standard graduated to show the 
exact distance the gate is open. The water rises in a 
chamber and flows through an orifice in a brass plate 4 by 
24 inches, the center of which is 1 foot below the level of 
the sand line. At the normal rate of filtration, 3,000,000 
gallons per acre daily, 1 foot of head is required to force 
the water through the orifice. With other rates the head 
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increases or decreases approximately as the square of the 
rate and forms a measure of it. With water standing in 
the lower chamber, so that the orifice is submerged, it is 
assumed that the same rate will be obtained with a given 
difference in level between the water on tle two sides of 
the orifice, as from an equal head above the center of the 
orifice when discharging into air. | 

Measurement of Effluent—In order to show the rate of 
filtration two floats are connected with the water on the 
two sides of the orifice. These floats are counterbalanced: 
one carries a gracii3... 2. 2nJ th: other a marker which 
moves iu sront of the scale and shows the rate or filtration 
corresponding to the difference in level of the water on the 
two sides. 





of the filters is taken as 0.7 acres, and the coefficient of dis- 


charge as 0.61. 

At the ordinary rates of filtration the errors introduced 
by the different conditions under which the orifice oper- 
ates will rarely amount to as much as 100,000 gallons per 
acre daily, or one thirtieth of the ordinary rate cf filtration. 
Usually they are much less than this. The apparatus thus 
shows directly, and with substantial accuracy, the rate of 
filtration under all conditions. 

Measurement of Loss of Head.—Two other floats with 
similar connections show the difference in level between the 
water standing on the filter and the water in the main drain 
pipe back of the gate, or, in other words, the frictional re- 
sistance of the filter, including the drains. This is common- 
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PLAN AND SECTION OF FILTER NO. 2 


When the water in the lower chamber falls below the 
center of the orifice, the water in the float chamber 1s, 
nevertheless, maintained at this level. This is accomplished 
by making the lower part of the tube water-tight, with 
openings just at the desired level, so that when the water 
falls below this point in the outer chamber it does not fall 
in the float chamber. To prevent the loss of water in the 
float chamber by evaporation, or from other causes, a lead 
pipe is brought from the other chamber and supplies a 
driblet of water to it constantly; this overflows through the 
openings, and maintains the water level at precisely the 
desired point. The floats thus indicate the difference in 
water level on the two sides of the orifice whenever the 
water in the lower chamber is above the center of the ori- 
fice; otherwise, they indicate the height of water in the up- 
per chamber above the center of the orifice, regardless of 
the water level in the lower chamber. The scale is grad- 
uated to show the rates of filtration in millions of gallons 


per acre of filtering area. In computing this scale the area 


ly called the loss of head, and increases from 0.2 foot or less, 
with a perfectly clean filter, to 4 feet, with the filter ready 
for cleaning. When the loss of head exceeds 4 feet the 
rate of filtration cannot be maintained at 3,000,000 gallons 
per acre daily with the outlet devices provided, and, in or- 
der to maintain the rate, the filter must be cleaned. 

The outlets of the filters are connected in pairs, so that 
filtered water can be used for filling the underdrains and 
sand of the filters from below prior to starting, thus avoid- 
ing the disturbance which results from bringing dirty water 
upon the sand of a filter not filled with water. 

Laboratory Building.—The scientific control of the filters 
is regarded as one of the essentials to the best results, and 
to provide for this there is a laboratory building at one end 
of the central court between the filters and close to the 
sedimentation basin, supplied with the necessary equipment 
for full bacterial examinations, and also with facilities for 
observing the colors and turbidities of raw and filtered 


waters, and for making such chemical examinations as may 
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This building also provides a comfortable inches outside of the steel pipe for practically the whole 
distance, capable of supporting the earth, and able itself to 
serve as a conduit even if the steel pipe should be removed 

Pure-water Reservoir.—A small pure-water reservoir, 94 entirely, although in that case it would not be thoroughly 
feet square, and holding about 600,000 gallons, is provided water-tight. For 567 feet on hard clay bottom, the concrete 
at the filter plant. The construction is similar to that of the on the bottom was omitted, the natural material being prob- 
piers and vaulting were ably equivalent to the concrete. For about 300 feet at the 
upper end, in shallow cut and where the pipe is readily ac- 
cessible, the concrete was also‘omitted. 

Coating.—The pipe was coated by dipping in asphalt, and 
after calking tight on the inside, all imperfections in the 


be necessary. 
office, dark room and storage room for tools, etc., used in 


the work. 


filters, but the shapes of the 
changed slightly, as there was no necessity for the ledges 
about the bottoms of the piers and walls; while provision 
is made for taking the rain water, falling upon the vaulting 
above to the nearest filters instead of allowing it to enter 


STANDARD GRAVEL SECTIONS. 
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the canal, should the water be removed from the pipe for coating, due to calking or otherwise, were covered with 
The floor and roof of the reservoir are at the melted asphalt in connection with a naphtha lamp. Where 
the spots were not too large the asphalt on the sides came 
together when softened by the flame and covered the spot 


completely without the addition of new material. Where 


the reservoir. 
same levels as those of the filters. 

Pure-water Conduit.—The filtered water is taken from 
the pure water reservoir to the present pumping station 
through 7,913 feet of 48-inch pipe. For 5,450 feet the pipe the uncovered patches were large this was not possible. The 
is laid under the Erie Canal, and for 1,837 feet through place was first heated, tleen melted asphalt was applied and 
Montgomery street, with an average cut of 22 feet. The thoroughly heated and melted until it incorporated itself 
with the old asphalt on the edges. 


























































































































pipe is not under pressure, and is made of mild open-hearth 
steel plates, 5-16 inch thick. The greatest difficulty was experienced in repairing | 
COMPUTED FRICTIONAL RESISTANCE OF DRAINAGE SYSTEM OF ONE FILTER WHEN OPERATING 
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Concrete Backing—Pipe of this thickness is not stiff breaks in the coating directly on the bottom of the pipe; 
enough to withstand the earth pressures in the deep cut in although these were not serious, owing to the fact that all 
Montgomery street, without being badly deformed, and is men who worked therein were required to wear rubbers, 
not heavy enough to be safe from the danger of floating in and thus the damage done to the coating was slight. Re- 
the canal, should the water be removed frem the pipe for pairs were made by building dams of cotton waste on each 
any reason. Concrete was therefore used to support the — side of the defective place and sponging out the water, after 
sides of the pipe in the deep cut and to weight it under the which the plates could be heated by a naphtha lamp and 
canal. The amount of concrete required for these pur- repaired in the usual way. 
poses was considerable, and the board decided to use a fur- Brick Work.—All the brick work, except that in the 
ther amount in order to surround the pipe entirely. This  superstructures, was of vitrified paving brick. This brick 
makes a concrete pipe with a minimum thickness of 6 was not specified, but the specifications required brick ab- 
1 
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sorbing not more than 12 per cent of water by weight. The 
local brick-makers were unwilling to take the trouble to 
make brick hard enough to meet this requirement, and the 
contractors decided finally to use a second-quality paving 
brick. With this, the absorption ranged from I to II per 
cent, and averaged 4 per cent by weight. 

Cracks.—With cold weather, some of the joints in the 


concrete vaulting opened slightly, indicating the absence of 


of water which the filters can take, up to an extreme maxi- 
mum of 25,000,000 gallons in 24 hours. The pure-water 
conduit from the filters to Quackenbush street is nominally 
rated at 25,000,000 gallons per 24 hours, aiter it has be- 
come old and somewhat tuberculated. In its present ex- 
cellent condition it will carry a larger quantity. 

At the pumping station at Quackenbush street there are 
three Allis pumps, each capable of lifting 5,000,000 gallons 














Sedimentation Basin, Pumping Station, and Outlets. 


arch action, but no cracks in the blocks have been observed 
at any point. A few cracks appeared in the walls, none of 
which was of serious consequence. 
CAPACITY OF PLANT AND MEANS OF REGULATION. 
The various filters have effective filtering areas of from 
0.702 to 0.704 acre, depending upon slight differences in the 


per 24 hours. In addition to the above there are the old 
reserve pumps with a nominal capacity of 10,000,000 gai- 
lons per 24 hours, which can be used if necessary, but 
which require so much coal that they are seldom used. For 
practical purposes the 15,000,000 gallons represents the 


pumping capacity of this station and also the capacity of the 














Central Court Showing Sand Washer, Dirty Sand etc. 


thickness of the walls in different places. For the purpose 
of computation, the area of each filter is taken at 0.7 acre. 
The normal rate of filtration is taken as 3,000,000 gallons 
per acre daily, at which rate each filter will yield 2,100,000 
gallons daily, and, with one filter out of use for the purpose 
of being cleaned, seven filters normally in use will yield 
14,700,000 gallons. The entrances and outlets are all made 
of sufficient size, so that rates 50 per cent greater than the 
foregoing are possible. The capacities of the intake, pump- 
ing station, and piping are such as to supply any quantity 


filters, but the arrangements are such that in case of emer- 
gency the supply can be increased to 20,000,000 or even 
25,000,000 gallons for a short time. 

The water is pumped through rising mains to reservoirs 
holding 37,000,000 gallons, not including the Tivoli low- 
service reservoir, which is usually supplied from gravity 
sources. The reservoir capacity is such that the pumping 
can be suspended at Quackenbush street for considerable 
periods if necessary, and in practice it has been suspended 


at certain times, especially on Sundays. The amount of 
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The drainage 
much lar:rer, 


water required is also somewhat irregular. 
areas supplying the gravity reservoirs are 
relatively, than the reservoirs, and at flood periods the vol- 
ume of the gravity supply is much greater than that which 
can be drawn in dry weather. Thus it happens that, at cer- 
tain seasons of the year, the amount of water to be pumped 
is but a fraction of the nominal capacity of the pumps, and 


at these times it is possible to shut the pumps down for_ 


greater lengths of time. 

Capacity of Pure-Water Reservoir.—The storage capac- 
ity provided between the filters and the Quackenbush 
street pumps is comparatively small, namely, 600,000 gal- 
lons, or one hour’s supply at the full nominal rate. A larger 
basin, holding as much as one-third or one-half of a day’s 
supply, would be in many respects desirable in this posi- 
tion, but the conditions were such as to make it practically 
impossible. The bottom of the reservoir could not be put 
lower without deepening and increasing greatly the ex- 
pense of the conduit line. On the other hand, the flow line 
of the reservoir could not be raised without raising the level 
of the filters, which was hardly possible upon the site select- 
ed. The available depth was thus limited between very 
narrow bounds, and to secure a large capacity would have 
necessitated a very large area, and consequently a great ex- 
pense. Under these circumstances, and especially in view 
of the abundant storage capacity for filtered water in the 
distributing reservoirs, it was not deemed necessary to se- 
cure a large storage, and only so much was provided as 
would allow the pumps to be started at the convenience of 
the engineer, and give a reasonable length of time for the 
filters to be brought into operation. For this the pure- 
water reservoir is ample, but it 1s not enough to balance any 
continued fluctuations in the rate of pumping. 

Method of Regulating and Changing the Rate of Filtra- 
tion.—With all the Allis pumps running at their nominal 
capacity, the quantity of water required will just about equal 
When only one or two 
pumps are running, the rate of filtration can be reduced. 
With the plant operating up to its full capacity, the water 
level in the pure-water reservoir will be below the level of 
When the rate of 


the normal capacity of the filters. 


the standard orifices in the filter outlets. 
pumping is reduced, if no change is made in the gates con- 
trolling the filter outlets, the water will gradually rise in 
the pure-water reservoir and in the various regulator cham- 
bers, and will submerge the orifices and gradually reduce 
the head on the filters, and consequently the rates of filtra- 
tion, until those rates equal the quantity pumped. In case 
the pumping is stopped altogether, the filters will keep on 
delivering at gradually reduced rates until the water level 
in the pure-water reservoir reaches that of the water on 
the filters. 

When the pumps are started up, after such stoppage or 
reduced rate of pumping, the water levels in the pure-water 
reservoir and in the gate chambers will be lowered gradu- 
ally, and the filters will start to operate at first with ex- 
tremely low rates which will increase gradually until the 
water is depressed below the orifice, when they will again 
reach the rates at which they were last set. The regulators 
during all this time will show the rate of filtration on each 
filter, and, if any inequalities occur which demand correc- 


tion, the gates on the various outlets can be adjusted ac- 
cordingly. 

The arrangement, in this respect, combines some of the 
features of the English and German plants. In the Eng- 
lish plants the filters are usually connected directly with 
the clear-water basin, and that in turn with the pumps, and 
the speed of filtration is required to respond to the speed of 
the pumps, increasing and decreasing with it, being regu- 
lated at all times by the height of water in the pure-water 
reservoir. This arrangement has been subject to severe 
criticism, because the rate of filtration fluctuates with the 
consumption, and especially because the rates of filtration 
obtained simultaneously in different filters may be different. 
There was no way to determine at what rate any individual 
filter was working, and there was always a tendency for a 
freshly scraped filter to operate much more rapidly than 
those which had not been scraped for some time. 

This led to the procedure, first forinulated by the Com- 
mission of German Water Works Engineers in 1894, and 
provided for in most of the German works built or remod- 
eled since that time, of providing pure-water storage suffi- 
cient in amount to make the rate of filtration entirely in- 
dependent of the operation of the pumps. Each filter was 
to be controlled by itself, be independent of the others, and 
deliver its water into a pure-water reservoir lower than it- 
self, so that it could never be affected by back-water, and 
so large that there would never be a demand for sudden 
changes in the rate of filtration. 

This procedure has given excellent results in the German 
works; but it leads oftentimes to expensive construction. It 
involves, in the first place, a much greater loss of head in 
passing through the works, because the pure-water reser- 
voir must be lower than the filters, and the cost of the pure 
water reservoir is increased greatly because of its large 
size. The regulation of the filters is put upon the attend- 
ants entirely, or upon automatic devices, and regulation by 
what is known as “responding to the pumps”’ is eliminated. 

More recently the German authorities have shown less 
disposition to insist rigidly upon the principles advanced in 
1894. In a compilation of the results of several years’ ex- 
perience with German water filters, Dr. Paunwiz* makes a 
statement of particular interest, of which a free translation 
is as follows :— 

“Most of the German works have sufficient pure-water 
reservoir capacity to balance the normal fluctuations in con- 
sumption, so that the rate of filtration is at least independ- 
ent of the hourly fluctuations in consumption. Of especial 
importance is the superficial area of the pure-water reser- 
voir. 
ing the water level in it to rise to that of the water upon the 
filters. With very low rates of consumption during the 
night the filters may work slowly and even stop, without 
damage to the sediment layers when the stopping and 
starting take place slowly and regularly, because of the 


If it is sufficiently large there is no objection to allow- 


ample reservoir area. 
“The very considerable fluctuations from day to day, es- 
pecially those arising from unusual and unforseen occur- 


*Arbeiten aus dem Kaiserlichen Gesundheitsampte, Vol. 


XIV, p. 260. 
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rences, are not provided for entirely by even very large 
and well-arranged reservoirs. To provide for these with- 
out causing shock, the rate of filtration must be changed 
carefully and gradually, and the first essential to success 
is a good regulation apparatus.” « 

“Responding to the pumps” has a great deal to recom- 
mend it. It allows the pure-water reservoir to be put at 
the highest possible level, it reduces to a minimum the loss 
of head in the plant, and yet provides automatically, and 
without the slightest trouble on the part of the attendants, 
for the delivery of the required quantity of water by the 
filters at all times. If the filters are connected directly to 
the pumps there is a tendency for the pulsation of the 
pumps to disturb their operation, even if the pumps are far 
removed; and this exists where filters are connected di- 
rectly to the pumps, and a pure-water reservoir is attached 
By taking all the water through the 
except 


to them. indirectly. 
pure-water reservoir and having no 
through it, this condition is absolutely avoided, and the pull 
on the filters is at all times perfectly steady. 

Much has been said as to the effect of variation in the 
rate of filtration upon the efficiency of filters. [xperiments 
have been made at Lawrence and elsewhere which have 
shown that, as long as the maximum rate does not exceed 
a proper one, and under reasonable regulations, and with 
the filter in all respects in good order, no marked decrease 
in efficiency results from moderate fluctuations in rate. 
There is probably a greater decrease of efficiency by stop- 
ping the filter altogether, especially if it is done suddenly, 
The former sometimes 


connection 


than by simply reducing the rate. 
results in loosening air bubbles in the sand, which rise to 
the surface and cause disturbances, but this is not ~ften 
caused by simple change in rate. 

On the whole, there is little evidence to show that, with- 
in reasonable limits, fluctuations in rate are objectionable, 
or should be excluded entirely, especially in such cases as 
at Albany, where arrangements to prevent them would have 
resulted in very greatly increased first cost. The inferior 
results sometimes obtained with the system of “responding 
to the pumps” as it existed in earlier works, and stil! ex- 
ists in many important places, undoubtedly arises from the 
fact that there is no means of knowing and controlling the 
simultaneous rate of filtration in different filters, and that 
one filter may be filtering two or three times as fast as an- 
other, with nothing to indicate it. 

This contingency is fully provided for in the Albany plant. 
The orifices are of such size that even with a filter just 
scraped and put in service, with the minimum loss of head, 
with the outlet gate wide open, and with the water level 
in the pure-water reservoir clear down,—that is, with the 
most unfavorable conditions which could possibly exist, the 
rate of filtration cannot exceed 5,000,000 or 6,000,000 gal- 
lons per acre daily, or double the nominal rate. This rate, 
while much too high for a filter which has just been cleaned, 
is not nearly as high as was possible, and in fact actually 
occurred in the old Stralau filters at Berlin, and in many 
English works; and, further, such a condition could only 
occur through the gross negligence of the attendants, be- 
cause the rate of filtration is indicated clearly at all times 
by the gages. These regulating devices have been specially 


designed to show the rate with unmistakable clearness, so 
that no attendant, however stupid, can make an error by 
It is be- 
lieved that the advantage of clearness by this procedure is 


an incorrect computation from the gage heights. 


much more important than any increased accuracy which 
might be secured by refinements in the methods of com- 
putation, which should take into account variations in the 
value of the coefficient of discharge, but which would render 
direct readings impossible. 

In designing the Albany plant the object has been to 
combine the best features of German regulation with the 
economical and convenient features of the older English 
system, and filters are allowed to respond to the pumps 
within certain limits, while guarding against the dangets 
ordinarily incident thereto. 

RESULTS OF OPERATION. 

The filters were designed to remove from the water the 
bacteria which cause disease. They have already reached 
a bacterial efficiency of over 99 per cent, and it is expected 
that their use will result in a great reduction in the deatin 
rate from water-borne diseases in the city. They also re- 
move a part of the color and all of the suspended matters 
and turbidity, so that the water is satisfactory in its physt- 
cal properties. ; 

The filters have reached, with perfect ease, their rated 
capacity, and on several occasions have been operated to 
deliver one-third more than this amount; that is to say, at 
a rate of 4,000,000 gallons per acre daily. They are oper- 
ated by Mr. George I. Bailey, superintendent of the Albany 
Water Works. 

Cost oF CONSTRUCTION. 

The cost of the filtration plant complete is shown by 
Table No. 1. 
Table No. 3. 


a few of the items, designated by stars (*) are estimated, 


As some of the accounts are not yet closed. 
As some of the accounts are not yet closed, 


and are subject to slight change with the closing of all the 
accounts. 

The filters, sedimentation basin, and pure-water reservoir 
are connected in such a way as to make an exact separation 
of their costs impossible; but, approximately, the sedimen- 
tation basin cost $60,000, the pure-water reservoir $9,000, 
and the filters $255,000. The sedimentation basin thus cost 
$4,100 per million gallons capacity; and the filters complete, 
including all piping, cost $45,600 per acre of net filtering 
area, exclusive of land and engineering. 

TabnLe No. 1.—AppROXIMATE Cost oF FILTRATION PLANT 
COMPLETE. 
eer $8,290.00 
Pumping Station: 
Pumping machinery, boilers, etc . 


$22.000.00 


Intake ..... celeste 3,800.00 
Pump well, gates, screens, and 
foundations ..... pier abs 6,285.00 
Pumping station building ..... 12,167.00 
Chimney ..... eT T aeT err ee 1,540.00 
Venturi meter ..... ade ees 1,560.00 
Extra work and minor items 2,393.00* 


i ee ee ee 


49.745.00* 
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Filters, Sedimentation Basin and 
Pure-water Reservoir :— 
Preliminary draining ... $1,956.71 


70,672 cu. yds. excavation, at 


(average) $0.3079++- 21,761.04 
16,040 cu. yds. rolled 
gravel embankment, at $0.52. 
22,851 cu. yds. silt and loam fill- 
ing, at $0.15 
23,439 cu. yds. ge wel 
rolled, at $0.18 . 


* ee #6 


clay onl 


8,340.80 
3,427.65 


filling 
rere TTT 4,219.02 
2,550 cu. yds. shies at $0.715 8,973.25 


12 
1,775 cu. yds. ~ for lining, at 


$0.85 ..... poe etn eee ooo §=6ES 
2,257 Sq. yds. split stone yitelen: at 
$o.82 ..... 1,850.74 
11,737 cu. yds. concrete in een, 
at $2.31 


27,112.47 
Carried forward $79,151.03 


7,792 cu. yds. concrete in vaulting, 


Es +6 how wee edensese 29,999.20 
3,147 cu. yds. all other concrete, 

at S212 2.0. ok #ae wees 6,703.11 
4,382 cu. yds. brick wat at 

$8.125 ..... ‘ 35,603.75 
31,715 barrels Portland cement, 


at $1.935 ..... 61,368.53 


7,281 cu. yds. filter gravel, at 


$1.05 7:645.05 
36,488 cu. yds. filter pony at $1. 36,488.00 
Cast iron pipes and_ specials, 


placed, including placing gates. 
Gates and valves 


Vitrified pipe, complete ..... . 7,153.32 
672 filter manhole covers, at $4.40. 2,956.80 
8 sand-run fixtures, at $407.50.. 3,260.00 
8 regulator houses, at $862.24. 6,897.92 
1 office and laboratory ......... 4,881.00 
Vitrified brick paving ......... 2,158.00 
Iron fence about court ..... I ,704,00 


Extra work and all minor items. 9,692.01 


ee 


Conduit and Connections with 
Quackenbush Street Pumping 
Station :— 


7,913 ft. 48-in. steel pipe, at $4.50. $35,608.50 

yds. excavation, at 
(average) $0.855+ ... 

3,144 cu. at $5 

Gates and connections with pump- 
ing station 

Sewer and_ railroad 
sheeting, and all other items. 


24,218 cu. 
20,715.60 
15,720.00 


vds. concrete, 


isbeeneus 3,680.00 


crossings, 
10,914.12 





» ~ * 
58,035.00 


324,217.20 





86,638.22 
Engineering, inspection, printing etc 31,000.00* 
Total approximate cost of work ........ $499,890.42* 
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The preliminary estimate of cost submitted to the board, 
February 8, 1897, amounted to $478,000. The work will 
actually cost, in round numbers, $22,000, or 4.6 per cent 
more than the preliminary estimate. The preliminary esti- 
mate, and the actual costs by.more important divisions, are 
as follows :— 


Preliminary Approxi- 
estimate, mate actual 
Feb. 8, 1897. cost. 
| Peree se os vam-webaw $10,000 $8,290 
Pumping station wad asain iiiaied 34,000 49,745 
Filter and sedimentation _ basin, 
with piping ..... 327,000 324,217 


Pure-water conduit me connection 
with Quackenbush Street pump- 
ing station ... aa 

Engineering and coutiamentins ve Se 








Total .$478,000 $499,890 


The excess in the cost is in the pumping station and con- 
duit line. The cost of the conduit line was increased by 
surrounding it with concrete, which was not included in*the 
preliminary estimate, and also by certain changes in the 
location required by the canal authorities. 


The pumping 
station also was made more elaborate and expensive than 
was contemplated in the preliminary estimate. Otherwise 
the work was executed substantially as first planned. 
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DISCUSSION* BY MR. GEORGE I. BAILEY 
SUPERINTENDENT, ALBANY WATER WORKS. 
OPERATION. 

Two filters were put in service July 27, 1899. Four more 
were started July 28. All of these ran until August 9, and 
three of them continued until August 12. They were started 
with the hope of continuing, but the conditions were un- 
favorable in that the water was pumped direct to the filters, 
as the sedimentation basin was not ready for use; the court 
between the filters, in which scraped sand was to be de- 


*Abstracted by the editor from a discussion in Proceed- 
ings American Society of Civil Engineers, February, 1goo. 
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posited, washed and stored, was neither leveled nor paved; 
and the water in the river was roiled and disturbed by the 
contractors’ operations, and particularly with the wash- 
water from the sand being prepared for the remaining two 
filters. The run of the filters was, therefore, stopped and 
not again commenced until September 5, since which time 
their operation has been continuous. 
Cost OF OPERATION. 
The work was organized as follows :— 
Filter operation: 


10 laborers, at ... ... ... ... «$1.50 per day. 
I foreman, at ..... $2.75 per day. 
I watchman, at ..... sac cue coo op. SO per Gay. 
I chemist, at ..... . .$1,000.00 per year. 


Pumping Station: 
3 engineers, at 

3 firemen, at 
The working day is eight hours for laborers, engineers 


....75.00 per month. 
.. .§60.00 per month. 


and firemen, and overtime is paid for at the rates named. 
Occasionally, extra help has been hired, and paid for at 
these rates. 

The gross cost of operation, including pay roll, tools 
which are still in use, repairs, supplies of all kinds, wash- 
water, etc., for the period from September 5 to December 
25, inclusive, 118 days, was $6,164.94. In this time 1,470,- 
000,000 gallons were filtered, making an average of $4.19 
per million gallons delivered from the filters. 

The master mechanic of the works gives the following 
statement from his records, as the daily cost at the pump- 
ing station :— 


SE 6 nck e Kxd exe a o0ui at $2.48 $7.44 
© TI cosce new wees co” Tes 5-94 
SOOO acwds bee bn % tewds > @ae 8.16 
EE a de cawenaneedseeses * 10 1.50 
g gallons engine oil ..... ” 0.09 0.81 
2 gallons cylinder oil ..... ” O11 0.22 
5 gallons kerosene oil ..... .” 0.10 0.50 
5 Ibs. waste ..... [oe eee een 0.35 
Steam packing, sheet rubber, soap, soda, 
NGG, CUTE) CEE ise kk 40 eee eden 6.58 
BOD nas Kees 63% wed aedesnser wet $31.50 


~ 


This makes the average cost of pumping $2.52 per mil- 
lion gallons received from the filters, and leaves $1.67 as 
the cost of operating the filters, including laboratory work. 
The cost of scraping, wheeling out, washing and replacing 
sand for the actual number of hours, and exclusive of 
superintendence, laboratory work, lost time, tools, etc., is 
$1.19 per million gallons treated. 

CLEANING THE FILTERS. 
times in all, up to 
The 


The filters have been cleaned 26 
December 25, or a little more than three times each. 


total amount of sand treated, as measured when replaced, 
was 850 cubic yards. From the books of the foreman, the 


following records are taken:— 





Scraping.—88,452 sq. yds. 18.3 acres; time, 1,227 


hours = 67 hours per acre. 
Wheeling out Scraped 


Sand.—23,180 barrows, 2,235 


hours, 27.3 barrows per cubic yard — 0.38 cu. yd. per hour. 
The average length of wheel, going and coming, was 600 
feet — 1.18 miles per man per hour. 

Washing.—18,262 barrows, 2,068 hours, 21.5 barrows per 
cubic yard = 0.41 cu. yd. per hour. 
The volume of water for washing the sand varied from 
In the cost 
of operation the volume has been estimated at 15 times 


that of the sand, at a cost of $0.04 per thousand gallons. 


12 to 14 times the volume of sand washed. 


Refilling.—18,550 barrows, 1,630 hours, 21.8 barrows per 


cubic yard = 0.52 cu. yd. per hour. This work was chiefly 


done by extra labor. 

The average depth of scraping was about 2-8 inch, com- 
puted from the total quantity of sand replaced and the area 
scraped. 

During the periods covered by these scrapings, the fil- 
ters yielded 1,212,000,000 gallons, an average of 66,600,- 
000 gallons per acre between scrapings. ‘This includes the 
first run of the filters, when the unnaturally turbid water 
already mentioned was pumped directly on the beds. 

COLOR. 

The average color of the Hudson River water corre- 
sponds to 0.50 to 0.60 on the platinum scale, and about 40 
per cent of this color is removed from the water by the fil- 
ters. 

TURBIDITY. 

In periods of freshet the water is very turbid. The high- 
est turbidity reached since the operation of the filter was 
in December, when the raw water showed 0.60. The efflu- 
ent then contained 0.008. Generally the raw water runs 
about 0.035, all of which is removed. The platinum-wire 
standard is used. 

TYPHOID FEVER. 

The reason for building the filters was the sewerage 
pollution of the Hudson River, and the large death rate 
from typhoid fever. The average number of deaths from 
this cause for the nine years ending with 1898 was 85 per 
annum. During the four months in which the filters have 
been in operation seven deaths from this cause have been 
reported. lor the corresponding months of the nine years 
The 


deaths from this cause have thus been reduced in the ratio 


ending with 1898 the average number has been 24. 


of 24 to 7, and one of these seven was in a family which 
did not use city water. 
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A History of Water Closets—II. 


By Glenn Brown, of Washington, D. C., before the American Institute of Architects. 


SOMETIMES latrines were directly adjoining 
dungeons with drain running to the cess- 
pool (Fig. 13). Sight-seers are frequently 
shown through these latrines and are in- 
formed that the cesspools are dungeons, 
the agonies which have been endured by 





prisoners in their depths being graphically 


cates depicted by the guides. 

SHEER EE | Curiously enough, the first mention we 
have of a water-closet, properly speaking, after the ones 
used by the Romans, is connected with the publication of a 


poem by Sir John Harrington on the “Metamorphosis of 





Ajax” (a close stool or commode), published in 1596. 
This poem was occasioned, as Henry Harrington reports, 
by the author having invented a kind of water-closet for 
his house at Kelson. In the east, water-closets, or what 
may be called water-closets, seem to have been used at 
Ogilby, in a description of the city of Fez, 
“The river Fez subdivides into many clear-running 
channels through the streets, serving not only each private 


an early date. 
Says: 
house, but churches, inns, hospitals and other public 


places, to their great convenience. Round ‘about the 
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Fic, 13. 
a, Latrine. 46, Dungeon. c, Chute 
or Drain J, Cesspool. 


hic. 12 —PERSPECTIVE SKETCH. 


mosques are one hundred and fifty common places of ease, 
built four-square, and divided into single stool-rooms, each 
furnished with a cock and marble cistern, which scoureth 
and keepeth all neat and clean, as if these places were in- 
tended for some sweeter employment.” 

Tavernier in his “Relations to the Seraglio,” says: “The 
places for the easing of nature are on the right hand divided 
into four litthke rooms, which are always kept very clean, 
and paved with square pieces of white marble. The Turks 
do not sit down as we do when we are in those places, 


but they squat down over the hole, which is not half a 
The hole is cov- 
ered with an iron plate, which rises and falls by a spring, 
and turning one way or the other, at the falling of the 
least weight upon it, resumes the station it was in before 
as soon as the ordure has fallen from it. I have observed 


foot, or a little more, above the ground. 





Fic. 14. 
a, bowl 4, Plunger = c¢, Waste. 
d, Overtlow. — e, Supply. 


hk, Handle. 























Fic. 15.—PLAN, oR Tor VIEw 
*S | 
a, Bowl. c., Waste with plunger re- 
moved. e, Supply. 7, Bidet-at- 
tachment a, Overflow. 


Fic. 16.—LONGITUDINAL SECTION, 
6, Plungeri 


a,c,d,e, f, Same as Fig. 15. 
£, deat cover, 


that the Turks, and generally all Mohammedans, do not 
use paper in such cases, or upon any indecent occasion, 
and when they go to those kind of places they carry along 
with them a pot of water, to wash themselves withal, and 
the iron plate is also made clean at the same time, and so 
the hole being always covered, and the iron plate always 
kept clean, there can be no ill smell in the place, and that 
the rather for the small current of water that passes under 
that place carries away all the ordure. * * * A gallery, 
which lies to the left hand of the bath, leads to places de- 
signed for the easing of nature, and every seat has a cock 
which supplies them with water to wash themselves after 
they are done.” Baldwin Latham, quoting from Ewbank, 
would lead us to suppose the above-mentioned cocks wer 

primarily for the purpose of washing the bowl of the closet, 
if there was one, while it was for the purpose of washing 
the person using the closet. 

We see no mention of water-closets in Europe again un- 
til 1770. During the intervening period, while art had pro- 
fessedly entered into a new life, the useful arts seem to have 
been ignored. In England a close stool or commode, 
called an ajax, or jakes, was generally used. According to 
Viollet-le-Duc and other writers, cleanliness, the first prin- 
ciple of sanitation, was thought of very little importance 
during this period. Privies were used in Germany before 
they were in France. In Paris people were allowed to 
throw their excreta from the windows into the street, pro- 
vided they gave the verbal warning, “Gare ’l eau,” three 
times. In Edinburgh the same custom prevailed; persons 
walking the streets had necessarily to cry, “Hauld your 
han,” for fear of what might befall them. 

The above practice was forbidden in Paris in 1395, but 
seems to have continued in Edinburgh until 1756. It was 




















DOMESTIC ENGINEERING 43 


during this period also, that men walking the streets of 
Edinburgh carrying pails or buckets for the public con- 
venience, and wearing a cloak large enough to envelope 
their customers and apparatus, crying, “Wha wants me for 
a bawbee?” The Parisian code of laws improved in 1513 
expressly ordered that every house should have a privy, 
but as late as 1700 A. D., the police were instructed to 
close all houses whose occupants did not provide one with- 
in a month. 
the courtiers found it necessary to ease themselves in the 
halls of the palace Versailles because there were neither 
Viollet-le-Duc tells us that close 


During the reign of Louis XIV. of France 


privies nor water-closets. 
stools were used in the palace of Versailles in the eight- 
eenth century. He also writes of an old lady belonging to 
the court of Louis XV. of France, who passed the halls of 
St. Cloud with him when a young man. The odor of an 
offensive vessel caused her to exclaim with pleasure, “This 
smell recalls the good old times.” Some of our modern 
closets would have delighted the old lady. 

Privies were not used in Spain until about 1770, and 
have not been used in Warsaw more than fifty years. As 


‘ 


late as 1846 we find in Berlin “small closets located on the 
landing of the stairs, which required to be emptied every 
other night, to the no great satisfaction of the olfactory 
nerves.” Aubrey, writing in 1718, describes a water-closet 
which he had seen. He “Here (at Sir Francis 
Carew’s, Beddington, Surrey), I saw a pretty machine to 


cleanse an ‘house of office,’ viz.: by a small stream of water, 


Says. 


no bigger than one’s finger, which ran into an engine 
made like a bit of fire shovel, which hung upon its center 
of gravity, so that when it was full a considerable body of 
water fell down wit! some force and washed away the 
filth.” This must have been much like the closet seen in 
the city of Fez by Ogilby. 

S. S. Hellyer gives a cut of a water-closet taken from 
Osterly House, which he considers a type of the closets 
used in England one hundred to one hundred and fifty 
years ago. Describing it he says; “A niche in a fair-sized 
room was formed to receive the marble closet-pan (bowl), 
and a door shutting up close to the seat hid the whole 


arrangement from sight. <A lead soil-pipe was connected 
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Fic. t17.—CroOss-SECTION. 

a, Bowl. c, Waste with plunger re- 
moved. e, Supply.  Bidet-at- 
tachment. d, Overtlow. 








Fic. 18.—SECTION OF CLOSED. 
Without bidet attachment. and different ar 


a,c, d,e, f, Same a2 
£, Seat cover. 


rangement of seat. 
Fig. 17. 4, Plunger. 


with the outlet plug (plunger) waste of the pan, and con- 
tinued from it to the drain, which was brought into the 
house to receive it. The soil-pipe had no ventilation.” 
(Fig. 14.) 

A. J. 
several views to tilustrate the subject in the great French 
book on joiners’ work (L’Art Menuisier), published in 
We think these are the earliest illustrations of a 
The bowl is cut from a single block 


Roubo describes a water-closet, and also gives 


1770. 
water-closet extant. 
of stone, all the inside lines being curves so it will not 


retain the filth as readily, and be easier to clean than if it 
were in another shape. The lead supply pipe has T-shaped 
bindles and a nozzle spread into the form of a fan, which 
is eviaently for spreading the water over a larger surface 
of the bowl than would be the case if the nozzle was of the 
sanie shape as ‘he pipe. The above-mentioned closet is 
cne of the simplest forms of plunger-closets, and if we are 
deternuned to "use a closet of this class, then the simpler 
style would be better and more cleanly than those which 
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Fic. 19. 
View of seat showing mitres and joints 


foul which the 


plunger works, and of which only experts have cognizance. 


have concealed and compartments in 
In this closet we see a branch from the supply pipe which 
could have been used only as a bidet-attachment. This has 
a hinge-joint so it can be folded back under the seat when 
carefully mitred, being 
erooved wherever it is advantageous, as is 
A lid covers the seat, and is made 
The 


closet described was called ‘“‘a closet with a plug.” (Lieux 


not in use. The wood-work is 
tongtved and 
shown by the details. 


to fii as nearly air-tight as possible when it is closed. 


desoupapes), and it was in use in France a long time be- 
fore it was in England, as the author informs us. 

The first English patent for a water-closet was issued in 
1775 A. D., to Alexander Cummings, a watch maker in 
Bond street. This closet has a sliding valve, or slider, 
as it is called, between the trap and bowl, and is the only 


patent issued with a horizontal sliding valve. The title 

















FIG. 20..—DETAILS UF JOINERS’ WORK. 


a, Cover. 6, Seat. @ Bowl (stone). 
plunger and cock handles 
+ 





c, Opening fat 


being “a water-closet upon a new construction,” proves 
the use—we might say the common use—of water-closets 
during and before this time, but of a different pattern from 
Cummings’ closet. Here we find the first recorded in- 
stance of a siphon trap being used under and in connection 
with a water-closet, although we have evidence of siphons 
having been used in the time of the Egyptians. Below are 
Cummings’ specifications : 


quoted a from 
‘The advantages of the said water-closet depend upon the 


few extracts 


shape of the pan or bason (bowl), the manner of admitting 
water into it (near the bottom), and on having the stink- 
trap hitherto used for water-closets so constructed that its 
contents shall or may be totally emptied every time the 
closet is used. The sink trap hitherto used for 
water is too well known to require a description here; and 
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although it may serve effectually to cut off all communica- 
tion of smell from the drains, pipe and cesspool, it becomes 
in itself a magazine of fetid matter, which emits an offen- 
sive smell every time it is disturbed by using the closet. 
In this water-closet the pipe which carries off the soil and 
water is recurved about twelve or eighteen inches below 
the pan or bason (bowl), so as constantly to retain a quan- 
tity of water sufhcient to cut off all communication of 
smell from below, and this stagnated water in the recurved 
part of the pipe is totally emptied and succeeded by fresh 
every time the pan or basin is emptied. The hori- 
zontal sections are circular, or nearly so.” The mechanism 














FIG. 21.—CUMMINGS’ CLOSET. 


a, Bowl. 4, Slider, or valve. d, Siphon- 
trap. 


is very clearly shown in the drawing which accompanies 
the specification. If the siphon-trap fulfills the duties speci- 
fied, and we think it does, why complicate matters with the 
“slider” ? 


The next patent was issued in 1777 to Samuel Prosser, 
a plumber living in the parish of Martin-in-the-fields, for a 
plunger-closet with a double ball cock for shutting off the 
water when it had risen to a certain height in the bowl, 
and for turning on the water supply when it had fallen 
below a definite point. Here we see, for the first time, the 
(as we consider it) pernicious practice of placing the 


_ plunger and ball cocks in compartments separated from the 


bowl, as far as the sight can penetrate, but connected as 
far as the deposits from the water and filth are concerned. 
This closet 1s described in the specifications as “fa water- 
closet upon an entirely new construction, which will always 





FIG. 22,—PROSSER’S CLOSET. 


a, Bowl. 6, Plunger. 4, Chamber for 
ball cock. g, Balls for cock. e, Supply. 


remain free from any offensive smell.” We, at the present 
time, know too well the folly of such claims. Wherever 
concealed chambers exist connected directly with the bowl, 
there filth and decayed matter will accumulate, and will 
become not only offensive to our olfactory nerves, but 
hurtful to our health. The excreta, in finely divided parti- 
cles, in this and all similar cases, has free access to com- 
partments that can never be cleaned without the assistance 
of an expert mechanic. 
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Essential Features of House Drainage. 
By Rudolph Hering C. E. 








[4 ee |L IS quite objectionable to ventilate any trap 
a fe’ y or fixture into chimneys, under the suppo- 
| Z hy | sition that there will always be an upcast in 
Ie ~ | the same. In summer there is generally a 
l = downcast in certain chimneys protected 
iC mt) from the heat of the sun, in which case the 
K Nd | sewer air would enter the room. 

I PES ¢ Aree Before leaving the subject of traps a few 
BRAC | of the principal styles should be mentioned. 





Ina perfect system of house drainage, all traps should have 
a depth of seal in proportion to their liability to siphonage, 
a question which can be determined in each case, and varies 
from 11% to 3 inches. Among all the many styles of traps, 
those consisting merely of a bent pipe, and having the 
same water section at every point, are the best, for they 
permit the quickest flow and the least possible retention 
of matter. At the same time they are the most readily 
siphoned and should have separate ventilation in almost 
every case. The desire to prevent siphonage has brought 
about many devices more or less complicated. I shall only 
refer to a few of the most common. 

The so-called D trap and the bottle trap are objection- 
able on account of offering a good chance for deposit. 


The latter has the advantage, however, that it is hard to 





siphon when kept clean. When given a rounded bottom it 
is less apt to store deposit. 

s3ower’s trap, where a floating rubber ball serves to 
close tightly against the receiving pipe, is a better device, 
but it also needs occasional cleaning. Its resistance against 
siphonage is not complete, and it requires ventilation where 
exposed to considerable suction. 

Cudell’s trap operates on a similar principle, but a metal 
ball is used instead of a rubber one. It is more readily 
siphoned than Bower's trap. 

A better anti-siphonage device, however, is Nicholson’s 
trap, as it effectually maintains the seal, by means of a 
small quantity of mercury, even after all the water has been 
sucked away. Its expense is unfortunately too great to 
allow of an extensive application. 

The Bell trap used for yard sinks is one of the most 
common, but also one of the worst, contrivances in use. 
It readily fills with deposit, maintains, as best, a shallow 
seal, which in summer evaporates and in winter freezes 
up. When it is cleaned by removing the bell, the seal 
moreover is completely broken. A deep trap should always 
be used in preference. 

To recapitulate, I consider the siphon trap, viz., the S, P, 
and running traps decidedly to be the best under all cir- 
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cumstances, provided they are properly vented. Without 
ventilation, Bower’s trap is good where only a slight ten- 
dency exists to siphonage and Nicholson’s mercury trap 
where there is a strong tendency. 

I1].—Discuarce Prres.—We have now considered the 
principal and necessary features, first, of all the recepta- 
cles for sewage, and then of the traps which protect them 


from the back flow of sewer air. The next question refers 


to the proper arrangement of the pipes which receive and 
carry away from the premises all the discharges of the 
receptacles, after they have passed the traps. 

These pipes necessarily contain more foul air and foul 
matter than the fixtures, and any fault in the arrangement 
or in the execution is likely to be fraught with more dan- 
gerous consequences. 


In the first place, it is therefore advisable to maintain as 
much simplicity as possible, and therefore to have as few 
pipes as is consistent with safety. The receptacles on each 
floor should be concentrated at one or a few points, and 
be placed directly over each other in different floors, so 
that horizontal pipes running between or across the floor 
beams are avoided. The comparatively small size of the 
pipes necessary in a building requires them to have a very 
good grade if they are to work satisfactorily, and this can- 
not be given them in the small space between the floor 
boards and ceiling laths. 

Usually, it suffices to have one soil-pipe for a building, 
and one or two waste-pipes connecting the wash-basins, 
bath-tubs, etc. In England, the common practice is to run 
the soil-pipes down on the outside of the house, as they 
are considered more dangerous than common waste-pipes, 
which are kept inside. In the older countries of the con- 
tinent, however, the soil-pipe is also inside in order to be 
protected against the action of frost. In our climate, we 
are likewise obliged to keep all pipes except rain-leaders 
inside of the walls. We also do not hold the English idea 
that waste-pipes from wash-basins, bath-tubs, etc., should 
not discharge into the soil-pipes, for we say that if the 
waste-pipes are well jointed and trapped against the es- 
cape of any interior air, which may be just as dangerous 
as the air in the soil-pipe when the bath and laundry water 
from a diseased person enters them, then there is no rea- 
son for any distinction. Waste pipes should have exactly 
the same treatment as soil pipes. All vertical pipes de- 
scending from the receptacles terminate in the main drain, 
which extends from the furtherest pipe to the point of dis- 
charge or outfall. They should be placed on the inside 
of the wall of the house, and if they are boxed, it should be 
done in such a manner as to permit ready examination 
when necessary. The main drain is likewise best placed 
where it can be seen and where any defects can at once 
be discovered. It should therefore be run along the cel- 
lar wall and suspended or supported by brackets. If car- 
ried under the cellar floor, it should lie in a brick or stone 
trough, closed, with removable covers, to permit examin- 
ation. 

The main requirements of discharge pipes are that they 
carry away the waste matter as thoroughly as possible, 
without a cessation of flow or eddy, and that they are thor- 
oughly ventilated. To accomplish this end we must first 


inquire into their proper size. When water having matter 
in suspension half fills a pipe, it will be evident to every one 
that its momentum or force to carry such matter along is 
greater than when the stream is comparatively shallow 
and meanders along the bottom of the pipe. Therefore, 
the latter must not be larger than necessary, for if it is, 
the stream becomes shallow, it cannot keep the pipes as 
well flushed, and deposits will occur and accumulate. The 
foulness of an innumerable quantity of house drains and 
street sewers 1s due mainly to the oversight of this im- 
portant fact. 
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A Tyre For Housk DRAINAGE 


The quantity*of water used in an ordinary house, and 
which is often supplied by a service pipe only one inch 
in diameter, even when concentrated by the flush of a 
water closet or tank, and augmented by the roof water 
from a heavy rain, cannot more than fill a four-inch pipe 
laid at a good grade. It has therefore been urged that no 
greater size should be used. Many houses, especially in 
our country, have been supplied within the last few years 
with no larger main drains. While the above theoretical 
reasoning is quite correct, and while it is true that with 
proper strainers and with a water closet trap only three 
inches in diameter no substances ought to enter a four- 
inch pipe that would not pass through it, experience 
proves that practically four-inch main drains do become 
stopped up in a greater proportion than ought reasonably 
to be expected. No doubt in cases where the main pipes 
have a very good descent, say I-in 5, where they get a reg- 
ular cleansing from closets having a large tank flush, and 
where all the receptacles are carefully used and for no 
other purpose than that for which they are intended, it 
may never happen that a four-inch pipe fails a single time. 
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But to establish this size for all buildings of a town must 
result, to say the least, in much inconvenience. 

It is said that a trouble occurring on one’s own prem- 
ises is clearly due to one’s negligence, and the penalty is 
placed where it belongs. The obstructing matter 1s pre- 
vented from reaching a street sewer, where it might pos- 
sibly cause an injury to many. This argument is apparent- 
ly good. 
placed in streets and houses for the purpose of offering 
the greatest possible convenience to householders con- 
sistent with a fair operation of the whole system; if we 
find in practice that a slinght increase in size to five or six 
inches gives a far greater immunity against stoppages, 
without increasing those in the main drains, then we must 
be compelled to acknowledge that the rigid theory should 
[In England, long experience has 
In Ger- 


be modified in practice. 
decided against such small main house drains. 
many, it is considered unwise to reduce the pipes less than 
six inches. My own experience has also convinced me 
that for a city in general, main drains should not be limited 
to less than five or six inches. For ordinary dwelling 
houses, if the pipes are laid evenly and the joints are care- 
fully made, they need not be over five inches; if any sticks, 
bottles, forks or other long articles ever get into the pipe 
through any of the traps or strainers, they are much less 
apt to get stuck than in a four-inch pipe. The question is, 
of course, very little affected by so trifling a difference in 
size, and the house owners, as a rule, prefer to pay for 
still larger sizes, thinking they will be more efficient. 

The vertical soil-pipes need never exceed four inches in 
diameter, except in very high buildings. Soil-pipes drain- 
ing as many as six closets have heen even successfully used 
with a diameter of only three inches. Waste pipes should 
generally be from 1'%to 2 inches diameter; those from a 
single wash basin should be 114 inches in diameter; from 
baths, kitchen sinks and wash tubs, 11% inches; from slop 
sinks 134 inches; smaller pipes should never be used. 

The second important consideration in designing the 
system of house pipes is to give them an alignment so that 
the water entering them will meet with no serious obstruc- 
tions. lor this purpose all pipes should be as nearly 
straight as possible. The vertical pipes should enter those 
lying nearly horizontal by means of a bend which turns 
the stream gradually into the latter and prevents the re- 
sistance and deposits caused by the sudden check of flow. 
Pipes that are nearly horizontal can, however, deliver into 


vertical pipes just as freely without a bend. Offsets should 


But if we look upon sewers and drains as being. 


be avoided, as they obstruct the passage of both water and 
air. 

The grade of the pipes should always be as great and as 
uniform as possible. The velocity of the sewage produced 
by it ought to be at least two feet per second if the pipes 
are to be self-cleansing. Generally, however, it is desirable 
to give the grades a minimum pitch of one foot in fifty 
feet. 

A third consideration is the securing of a free flow of 
air through all the pipes, not only to follow every sudden 
flush of water flowing down them and to clear the way 
before it, so that no traps may be unsealed, but also to 
supply them with a continual fresh supply of oxygen for 
purifying the foul matter which may have adhered to 
the sides. Among all of the principles to be considered 
in devising a proper house drainage, this one of ventilation 
is most frequently ignored. Usually no ventilation what- 
ever is provided for the pipes, and in many cases we find 
one opening only obtained by carrying the pipe above the 
A little reflection would show that to establish a 
current of air in a pipe two openings must be given, one 
for the air to enter and one for it to escape, and to the 
neglect of this, no doubt, much of the trouble arising from 
the escape of sewer air into the rooms is due. 


roof. 


All authorities agree on this point, and insist on the dis- 
charge pipes being open both at the top and at the bottom 
for the above reasons. The pipes must, for this purpose, 
be extended a few feet above the roof. They should not 
be covered with any cap or cowl, except perhaps a wire 
basket, where leaves or sticks might get into the pipe, be- 
cause all such obstructions only impair the ingress or 
egress of air, with out doing any good. A better current 
can always be produced in them by increasing the diameter 
above the roof, and this is to be recommended principally 
for all the smaller waste pipes, as the friction of air is 
comparatively much greater in them. 

The bottom of the house pipe—i. e., the lower end of 
the system, should also be opened, and as there is an occa- 
sional expulsion of drain air from it, be located away from 
the windéws. These lower openings are called fresh-air 
inlets, because most of the time they supply air to satisfy 
an upward current in the warmer pipes. In cities they 
should be placed at the curb line and covered with a 
grating. The constant circulation of fresh air through the 
house pipes keeps them comparatively clean and the air 
expelled occasionally is not found offensive. 
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Let the big book of drawers full of envelopes represent the medium between youand me. Imagine that the drawers slide both ways and that the envelopes are alphabett- 
cally indexed on both sides. My work is to go into all the world to collect better personal, professional and commercial methods useful to you in your work 
duving the day, the week, the year, the oentury. This page is for the exchange of questions, answers antl experiences. 


SIOMING to Chicago in 1893 for a few 
| months’ study of organizations I met a 
man who liked the looks of my “Business” 
handbook. He invited me to remain and 
‘| try applying the ideas | had written down. 


Taking the non-de-plume “Paul Point,” I 





began working on how to reach and talk 





i acetal * 
Pica) : 
Pree to the people to their benefit and your 





Zc\ We ae catchy rr1.° , 
OSE C575) profit. This work grew into another 


department called 
THE PAUL POINT PLAN. 

Many ask questions; few think. 

(;0od tell-its may be poor do-its. 

Don’t be in a hurry, don't get tired. 

Some kinds of charity lead to pauperism. 

Too many commands dull the ear-drums. 

Men love to race brains as well as horses. 

Some men are tugs; some men are tanks. 

Save a little and it is easier to save more. 

A warm-hearted wording helps to sell goods. 

Advertising is the fly wheel of the corn sheller. 

Don't judge all humanity by any one person. 

Win the heart and the eye will read agate type. 

Some successful people are greatly surprised over it. 

Anticipate changed conditions of supply and demand. 

To disbelieve in advertising is like criticising axioms. 

Ilere are some sample paragraphs from the products 
of it: 

The best things in this world are indirect products of 
hard work. 

One pound of hairsprings made from $3 a ton iron ore 
is worth 171% pounds of pure gold. 

Do not wait until you See the proof before telling the 
printer how you wish your job set. 

[It is not worth while to scowl at inanimate things, and 
it is not wise to scowl at the animate. 

A knowledge of mediums, methods and human emotions 
is necessary to get advertising returns. | 

Some become rich without the help of advertising, and 
some go across the Atlantic in twenty-foot sailboats. 

A good deal of money is wasted for advertising in order 
to overcome the effect of unfulfilled promises and poor 
workmanship. 

The word ‘advertising’ means to turn to. It is a 
turning or convincing process. It is mental muscle in 


black and white. 


One column will do more for an advertiser with a good 
reputation than two columns will for an advertiser with 
a poor reputation. 

fourteen kinds of trouble may be caused by not secur- 
ing necessary information. 

Success requires but very little knowledge provided it 
is just exactly the right kind. 

The finest baseball bat ever made is only a stick as 
long as it is on the ground. Your cleverest ads will not 
get results unless they are in the proper medium. 

be sure you possess brain bone. All reformers are 
stoned until they succeed. It requires a lot of brain bone 
to start out a new and advanced line of advertising. 

Also True of lirms—Many a young man owes his ad- 
vancement to his conscientious habit of preparing himself 
during odd moments for the duties of a higher position. 

The first thing to get a coat of ice is a stagnant pool. 
It is as difficult to freeze running water as it is to close 
up a store that uses good fresh advertising copy every 
day. 

lifty years ago the heaviest cannon used in our govern- 
ment service weighed only five tons and discharged a 
sixty-eight-pound ball. It was big in those days, but it 
would not do now. 

The advertiser who relies at all times and under all 
circumstances on a single plan of battle will ultimately 
meet a most inglorious defeat. Principles are eternal, 
plans are ephemeral. 

Whatever adds to the health tends directly to increase 
the happiness of the human race. When all advertisers 
break away from the faké schemes and supply articles 
worth buying they will wonder why they ever invested 
money in dishonest offers. 

It is not lack of common sense, but lack of determina- 
tion and persistency. I do not believe any man can suc- 
ceed in business unless he has complete control of himself; 
he must master his common sense—his temper, his judg- 
ment, his passions—and not permit himself to be carried 
away by things visionary; he must be self-reliant. 

Ad sense is the cream of common sense and_ thie 
strength of horse sense and the culmination of commercial 
sense. Any one in any line of practical work, whether 
it’s in the financial world or professional field, to have 
success must possess a certain amount of ad sense. Busi- 
ness people, advertisers, teachers and students are able 
to profit by the basic principles of ad sense research. 
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The Talking Member Indulges in Satire. 





mgs Se] CAN see by your face that you want to be 
Wayr (| ce 4 , 

|" } told the news,” was the opening remark 
14 the talking member addressed to the sani- 


deny it and add another sin to the many 
charged against you. Your face shows that 





you have curiosity to a large degree. The 
average man is curious. It accounts for 





See Ss? | the farmer’s stopping work to watch pass- 
ing teams, and the city man’s stopping to look into a hole 
being dug by another. You can read some faces and 
others you can’t. The man with the inscrutable face is 
what stumps me. His demeanor is calm, cold and digni- 
fied. You search his face to fathom his thoughts. He will 
appear preoccupied and will answer questions in mono- 
syllables until you will say to yourself, ‘Here is a very 
wise man or a great fool. As wise men are scarce and 
fools plentiful you may find your man with only enough 
wisdom to hide the fact of his being a fool. 

“But I will first relieve your curiosity as to news; then 
I will continue the question of the wise and foolish. I 
met little Jackson lately in Des Moines and he told me 
he wanted me to know he was getting three square meals 
a day. Why he imagined [ thought any different I don't 
know. But as he impressed it on me I suppose he gets 
them. I am sure I am glad he does. I also hope they are 
plentiful and nutritious, for a man with Jackson’s energy 
needs good nutritious food. 

“He told me as well that he was selling three thousand 
dollars’ worth of goods a week, or a day, and if he is 
selling three thousand dollars a day or a week he needs 
three square meals a day with a lunch. 

“Tf he worked for me I would see he got, in addition to 
the meals and lunch, a beer as well. 

King Cole is selling incandescent electric lights. He 
marches into a shop and holding aloft the light he says, 
“Behold the statue of liberty!” When Lattimer traveled 
[owa he used to say that Cole could not tell the truth. 
Cole used to retort that Lattimer was the one who could 
not do so. A question put to the trade about it would be 
met with “Yes! that’s so.” Cole came to Chicago on-ze 
and passed himself off as a dealer from Mason City in 
want of three steam heaters. He was wined and dined until 
the graft gave out; then he skipped the town. 

Kirkwood lately made a draft on L. M. Rumsey Co. 
for a new order book. The draft was honored 
and with it came the following: “Dear Mr. Kirkwood— 
We have this day met your draft for a new order book, but 
some of the firm are curious to know what you have done 
with the one you had. Kindly advise.” 

J. E. Holland is a pop. It’s a boy. 

Kuehns & Manning are a new firm in Omaha. They 
are a product of John Rowe & Co. 

Here are some figures of a job of heating and plumbing 
on a library building at Lincoln, Neb.: 


tary expert, during a morning call. “Don't. 


Korsmeyer Plumbing & Heating Co.......... $4,836.00 

ha, SNRs os Sec cade cenkacaseceeewees 4,735.00 

Peoris reentite Co... .esscsesces seeaseeceseers, QRS 
The above included the plumbing for steam only. 

8, 5, Re 46 kb cent enenewaaes so ceceeeae 

Bi Qin eS KA ERA ee SEED . 4,082.00 

Estimate on plumbing about................. . 700.00 


A close lot of bids as bids go. Heminghen got the con- 
tract. Heminghen’s present address is Westport, County 
Mayo, Ireland. When a traveling man said to him before 
starting, “Bring back the blarney stone,” he was told it 
was not needed. Who did he mean anyway? He has an- 
other fat job, Fort Crook this time. 

But to get back to the wise and unwise. You are not 
over wise nor are you very foolish; just an every day sort 
of an idiot. You are wise enough to set yourself up as 
an expert in sanitary laws and too foolish to become one. 
You have been wise enough to make the public believe 
you are an expert plumber, when the facts are that you 
could not hold down a job as a journeyman. It is said 
you learned all you know about plumbing by soldering tin 
roofs. You are cute enough to hire good mechanics, 
which is the only thing that saves you. It is your neces- 
sity that compels you to; your inclination is to hire cheap 
men. Don’t you know a fool in a business like plumbing 
is on the border lands of criminality? Don’t you know 
that he is the most important man on the building? Don’t 
you know that the health of the people who will occupy 
the house depends on his honesty? 

Your anxiety to get the contract given you lately caused 
you to get over the border and into the land of crime. 
Your saying you could cheapen the work by using vitrified 
pipe in lieu of cast iron for the house sewer was the act of 
a criminal. Your saying you had a good, careful man to 
lay it did not justify you one bit. A good, careful man? 
Ole, to lay the sewer! intelligent Ole! He knows how to 
dig a ditch. You know Ole can dig the trench but the 
bottom will be a long way from level. Then he will give 
the sewer the proper grade by blocking it up with pieces 
of brick or clods of clay. He will then put some cement 
around the joint that will be absolutely of no use. Then to 
cap it all he will fill in the trench, tamp it down, knocking 
the pipe off the bricks, crushing the clod of clay and 
knocking the grade galley west. These facts will not be 
found out until it stops up or some innocent meets death 
from it, and you will be responsible for that death. Don’t 
you know that if that kind of pipe could be made tight 
the gas companies would use it for mains? 

Expert! Sending the most ignorant men to do the 
most important work. Say, you don’t know sewer gas 
from the smell of Dutch cheese. You don’t know a mi- 
crobe from a brindle cow. You have no patent on the 
claim you have set up. Experts like you fill the world and 
you are poor specimens. Some day a real one will come 
along and you will be a two spot. You will be an expert 
who has been pried loose from his job, for the law of the 
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survival of the fittest will be in force, and you are not fit, 
only a misfit. 

I see a way for another expert to work a similar graft. 
He could put out the sign: Heating and Ventilating En- 
gineer. He could tell when a house was cold; he could tell 
when a house was hot; he could tell when it was neither 
hot nor cold. He could tell when a crack at a window let 
in wind. He would not be able to tell wherefore. His 
workman could attend to that. He would be an expert 
and would not have to. He would only have to talk about 
the carrying capacity of pipes, the heating capacity of rad- 
iators, the relative cooling capacity of glass and walls, 
erate areas, flue surfaces, combustion chambers, the effi- 
ciency of grate over flue surfaces, chimney impulses, 
how every human being requires thirty cubic feet of atmos- 
pheric air to live properly (and some don't even with the 
full allowance and are always trying to raise more wind). 

He could design a steam and water heater, for he cer- 
tainly could make as good a one as the foundryman who 
stacks up cast iron and calls it a heater. He would not 
have to know what is necessary to make an efficient one. 


He could make the water travel long and hard of way 
so it could acquire the right amount of friction and caloric 
as it worked its passage to the top. Arms and points could 
be put on at all angles, making the water climb up and 
then down. These points and arms would have an equal 
value to an extra curl on a pig’s tail. It would be a good 
talking point. The smoke in its passage through the flues 
would be compelled to deposit the soot in them. Of course 
the sensible thing would be to burn it, but he would not 
be sensible; he would be an expert. 

For each square foot of grate surface he could have 
two square inches of flue surface, so that when it did not 
work the chimney could be blamed. 

When he had got all these things done he would have 
acquired a reputation. Why such as you don’t reach out 
and get hold of some real knowledge is strange. Some 
day there will be a man who will be a real expert come 
along and—and— 

But what’s the use 
Of killing a goose 
That lays a golden egg? 


Hs’ 


The Welsbach Light. 


jHE Franklin Institute of the State of Penn- 
sylvania for the Promotion of the Mechanic 
Arts, acting through its Committee on 
Science and the Arts, investigating the 
merits of the Welsbach Light, which was 
referred to the Committee by the Jury of 
Awards of the late National Export [:xpo- 
sition, 1899, reports as follows: 

The procuring of artificial light by some 








Pacer ees 
means other than using the flame of burning carbonaceous 
material in the ordinary candle, lamp or gas burner, has 
been the aim of many investigators. As a result of this 
endeavor, we find on the one hand lamps in which carbon 
is heated to a point where it gives off light—or becomes 





incandescent—as by the passage of an electric current 
through an incandescent filament or are lamp crater; or, 
on the other hand, lamps in which the incandescence of 
certain substances (oxides of certain of the elements for 
the most part) is produced by the application of a heating 
flame or the passage of an electric current to raise their 
temperature. Of these latter burners, the development 
of those using a heating flame applied to produce incan- 
descence of rare earths 1s the particular thing dealt with 
in this report, but it seems impossible to avoid a mention 
of others when giving an outline of the cham of discoveries 
and inventions leading up to the Welsbach light of to-day. 

It is probable that Drummond is one of the earliest dis- 
coverers of the fact that heated oxides of certain elements 
incandesce. Certainly he made the first practical applica- 
tion of the fact. Every one knows of the Drummond or 
lime light which has been so commonly used in the pro- 
jection lantern. A piece of lime, or better, a piece of 
oxide of magnesium, or, most refractory of all, a piece of 
oxide of zirconium, has an oxyhydrogen flame play upon 


it and is thereby heated to a temperature at which it in- 
candesces and gives off an intensely-bright white light. 
Lieutenant Thomas Drummond, in the English govern- 
ment service, made this discovery in 1826, and used it 
in connection with his heliostat in surveying work, and 
afterwards proposed the same arrangement for lighthouse 
service. 

In 1268, Le Roux, Professor at Ecole Polytechnique, 
Paris, discovered that a brilliant incandescent light might 
be procured from a rod of lime or magnesia, by heating it 
until an electric current passes, this afterward maintaining 
the light. 

In 1879, Jablochkoff patented the use of a piece of 
kaolin as a source of light, making it incandesce by passing 
an electric current through it. He had noticed that the 
kaolin he had placed between the carbons of his are lamp 
assisted the illumination. 

These inventions show. something of the development 
of knowledge regarding materials which might be made 
incandescent, and the means taken to make them incan- 
desce. 

Several years later, in 1881, W. M. Jackson (an Amer- 
ican) invented the device of a lamp made of platinum, 
iridium or other materials non-oxidizable at high tempera- 
tures, in the form of wires of small section which were 
heated to incandescence by the use of a heating flame. 
He discovered that the finer his wires the more intense 
the light produced. Here is a beginning of a mantle light. 

In 1881, Charles M. Lungren, of New York, patented in 
the U. S. Patent Office an improvement in illuminating 
apparatus, which consisted in passing a non-luminous gas 
flame through a heater of clay or similar material highly 
heated by jets of the non-luminous gas, and forcing atmos- 
pheric air through the heater and causing it to mingle with 
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the non-luminous gas issuing in one or more jet flames 
against lime, magnesia, zirconia or similar material, pro- 
ducing incandescence. 

In the same year (1881) Mr. Lungren filed an applica- 
tion in the Patent Office for a means of illumination which 
consisted in forming a filamentary body of refractory ma- 


terial, said body having the structural form necessary to © 


envelope a gas flame and to be rendered incandescent by 
such flame. 

This application, after allowance by the Patent Office, 
was permitted to lapse, and no patent was then issued. 

Mr. Lungren, however, renewed his application in 
August, 1885, and the patent, which embodied improve- 
ments upon his unissued patent of 1881, was issued July 
5, 1887 (No. 365,832). Subsequently, a second patent 
(No. 367,534), describing specific features of his incan- 
descent lighting method, was issued to Lungren under 
date of August 1887. 

In the first these patents Lungren describes his 
method of making refractory filaments for lighting com- 
posed of “lime, magnesia, zirconia, etc.,” by preparing a 
plastic mass of these materials, or mixtures of them by 
kneading them with water, or preferably, a solution of a 
mucilaginous binding material, such as glue or gum, or 
other combustible material which will be consumed in the 
further treatment of the fllament. When the mass is of 
the proper consistence it is put in a press and the filament 
is obtained by expressing the material through a die. Im- 
mediately after their formation, and while still moist, the 
filaments are formed up into various shapes desired by 
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bending or coiling over a mandrel of wood coated with 
plumbago, or other device, and then dried, when they are 
ready to apply to a support and to be used in connection 
with a gas flame, in substantially the same manner as the 
well-known Welsbach mantle. 

The Lungren incandescent lighting system was the sub- 
ject of investigation by the Committee on Science and the 
Arts of the Franklin Institute in 1891. Prolonged prac- 
tical tests of the Lungren filaments showed that they pos- 
sessed unusual life duration in service, with satisfactory 
lighting quality, and the award of the John Scott Legacy 
Premium and Medal was made to the inventor. 

For reasons unknown to your committee this promising 
invention was never commercially exploited. 

The next year (1882) a Frenchman, Charles Clamond, 
invented a lime light operated without oxyhydrogen flame 
by intensely heating the air used and directing the flame of 
his air and gas mixture against the refractory oxide 
chosen. He knew of the possible use of certain other 
metallic oxides to produce an incandescent light, and even 
invented a basket or mantle of magnesia threads, supporte‘l 
in an enclosing platinum mantle of small wire and large 
mesh, which was hung below the lamp and the heating 
flame directed down into it. The threads were made from 
magnesia which was calcined and pulverized, then made 
plastic by mixing with salts of magnesia, which may be 
afterwards decomposed by heat, then squirted through a 
die, woven into a basket form and dried and baked. 

In 1885, Otto B. Fahnehjelm, a Swedish inventor, se- 
cured an American patent (see U. S. Patent No. 312,452, 
February 17, 1885) for an incandescent light which con- 


sisted in the combination with a suitable gas burner and a 
shade holder of means for suspending an incandescent 
body in the flame of the burner, and for adjusting the in- 
candescing body horizontally and vertically in relation to 
the flame. The Fahnehjelm light consisted substantially 
of a series of rods. of calcined magnesia, resembling the 
teeth of a comb, held in a suitable frame and suspended 
in a non-luminous flame of gas. 

In 1886, Galopin and Evans (in Australia) produced a 
lamp burning hydrocarbon vapor mixed with air to pro- 
duce a heating flame, directed downwards into a woven 
platinum mantle, which was thus made incandescent. 

About this same time, or even a little earlier (1885), 
Carl Auer von Welsbach announced the invention of a 
lamp in which the rare oxides of lanthanum, yttrium, zir- 
conium, etc., in a finely divided condition, were rendered 
incandescent by heating to a high temperature. The source 
of light was a light network of cotton thread impregnated 
with a solution of the salts of the combined nitrates, oxides 
or bromides. After being saturated with these, upon ex- 
posure to heat, the supporting cotton network was burned 
out, the salts converted into the oxides and a skeleton hood 
or cap thus prepared, which would incandesce when a heat- 
ing flame was applied to it. 

The absolute originality of this form of mantle and 
method of manufacture should be carefully noted. 

The nitrates of the metals, being very soluble, were 
especially adapted to the process, although sulphates, 
iodides or bromides could also be used. 

Welsbach found that this mantle, as it came to be called 
almost from the first, could resist the action of all atmos- 
pheric air fit to breathe for an indefinite length of time, 
was not changed by exposure and would remain effective 
for a long time. 

For the next five years or more von Welsbach was con- 
stantly at work making elaborate investigation of the 
properties of all oxides of metals which would incandesce 
when used separately, and when combined in various mix- 
tures. He invented processes whereby the salts of the 
metals required for impregnating mantles might be pre- 
pared from the natural ores, originated means for strength- 
ening the frail mantle, arranged the mantles for transpor- 
tation in safety, and perfected many details making the 
lamp practical. 

It is interesting to notice that the form of mantle and 
the general process of manufacture have remained up to 
the present precisely as von Welsbach originally planned 
them, without improvements or essential modification of 
any kind. 

One or two of the discoveries of von Welsbach are neces- 
sarily mentioned a little in detail, to explain the magnitude 
of the investigations he conducted and the sort of results 
he procured. 

A patent No. 409,531, August 20, 1889, explains that 
the illuminating power is greatly increased by adding 
thorium oxide; that lanthanum oxide without sufficient 
thorium oxide crumbles when incandescent—with it the 
mantle becomes flexible. Later he found (patent No. 
563,524) that thorium oxide, by the addition of a small 
per cent of uranium or cerium oxide, has a very high 
illuminating power, producing a vivid and nearly white 
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PROSPERITY IS HERE 


YOU WILL REQUIRE CHECK AND WASTES 
AND OTHER BRASS GOODS—NEW WORK 
AND REMODELING ARE NOW BRINGING 
PLUMBERS BUSINESS-SO WHEN YOU 
WANT GOOD BRASS ARTICLES, WRITE 
US 














ASK FOR NEW CATALOGUE 


FARNAN BRASS WORKS 


CLEVELAND, OHIO. 

















IT WILL PAY YOU TO DROP US A LINE FOR OUR CIRCULARS 


X AND PRICES OF 
The Watrous 


“AQUAMETER” 


It is a self-measuring flush valve ) automatically measuring the water for 
. . . : tact flush. No more ball cocks, indi- 


for water closets and urinals, vidual tanks or flush pipes needed, as it 


may be attached direct to pipe from city main or storage tank. Made in two styles, 
lever action and seat action. ~The WATROUS “AQUAMETER’” is in use in many of the best 
buildings throughout the country, giving perfect satisfaction in all cases. We would be 
pleased to refer you to same on application. We use no cup washers in the construction 
of this valve. Manufactured and for sale by 


ee Peck Brothers Company 


Fig. E.99. ANGLO. Lever action. 231-237 Washington Street CHICAGO, ILL. 


9 Whether you continue to use 
eoods not up to dateand suffer in 
your business from such neglect. 


The Splendid Record made by the CLEAN SWEEP traps the last ten years 
is the guarantee of their worth as a sanitary fixture. 12,000 specifications for 
1899, 1,000,000 traps in use, can you beat it? 


Are those who neglect to use Clean Sweep Ham- 
HAR 1) H IT merless Fuller Work; they are the popular thing 
for the Pantry, Bath, Basin, etc., more being 
used than ever. TRY THEM. Traps sold in England, Scotland, Norway, 
Germany and United States. 
Write for Catalogue. 


Detroit Sanitary Supply Go. 


SOLE MANUFAGTURERS 


DETROIT, - - - MIGHIGAN 
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incandescent light, in spite of the fact that thorium oxide 
alone radiates little light which is yellow in color, and 
‘that uranium oxide alone radiates little light, and it is 
yellow reddish. Still later, he discovered that the illum- 
inating power of lanthanum, cerium, yttrium, zirconium 
and other metals of the refractory earths is greatly in- 
creased by the addition of thorium oxide (ThO,); that 
cerium not only gives a yellow light (very desirable color), 
but greatly increases the life of the mantle, causes it to 
hold its shape better, and makes it in every way stronger 
and more durable. 

Thus we get a slight idea of the elaborate researches 
conducted by Dr. von Welsbach, and of the many difficul- 
ties which had to be overcome before the Welsbach mantle 
could become practical and commercial. 

To complete the story of lights procured by the incan- 
descence of metallic oxides, mention should be made of 
the lamp invented by Prof. Walther Nernst, of the Univer- 
sity of Gottingen, early in 1899, the substance rendered 
incandescent being a magnesia rod through which an elec- 
tric current is passed after preliminary heating. Not only 
is this light related to the same group as the Welsbach, not 
only does it give a very modern illustration of a sort of 
lamp mentioned earlier in the report, but (most interesting 
of all) in his latest work Nernst gives up the magnesia 
and uses the same mixtures of oxides as used in the 
Welsbach mantle—zirconium, thorium, cerium, erbium, 
etc. 

A very brief description of the lamp and mantle made 
for use with illuminating gas by the Welsbach Light Com- 
pany, of Gloucester, N. J., will give the best idea of present 
methods, and serve to bring out some important points 
with reference to the light-giving power, durability and 
economy of the mantle ‘as put on the American market. 
The Welsbach “J” mantles (standard until very recently) 
were made about as follows: A six-cord cotton thread was 
woven on a knitting machine forming a tube of knitted 
fabric of rather open mesh. This web has the grease and 
dirt thoroughly washed out of it, is dried, then cut into 
lengths double .that-required for a single mantle. It is 
then saturated in the fluid (described later), wrung out, 
stretched over spools and dried. Next the double length 
pieces are cut into two, the tops of each piece doubled 
back and sewed with a platinum wire which draws the top 
in and provides a means of supporting the mantle when 
finished from the wire holder. After stretching the mantle 
over a form, smoothing it down and fastening the platinum 
wire to the wire mantle holder, the mantle is burned out 
by touching a Bunsen burner to the top. The cotton burns 
off slowly, leaving a skeleton mantle of metallic oxides, 
which are unconsumed, and which preserve the exact shape 
and detail of every cotton fiber. The soft oxides are then 
hardened by a Bunsen flame. During burning out and 
hardening considerable shrinking takes place. This fin- 
ishes the process, except the immersion of the mantle in 
crystalline, to prepare it for transportation, after which 
it is trimmed and packed. ‘The fluid in which the cotton 
webbing is immersed is procured from monazite sand, 
which yields in the finished mantle oxides of thorium and 
cerium. 


een i CA ILLS 


The candle-power of mantles of the sort mentioned is 
about 75 initial candle-power under gas pressure of Phil- 
adelphia illuminating gas. This means 20 candles per 
cubic foot per hour (an ordinary 8-foot fish tail burner 
gives not over 3 candle-power per cubic foot per hour). 
The life of the mantles is probably not much below 1,000 
hours. ‘The candle-power drops quite rapidly at first and 
more gradually afterwards, going as low as to one-half the 
initial candle-power before the mantle breaks. 

It is hard to tell how much the perfection of detail in 
burner construction, a proper selection of chimney, and 
artistic features of design have contributed to procure 
the very large commercial use of the lamps. Without 
proper burners the mantle would be of small value. The 
details of the common burner, the peculiarities of which 
make it different from the ordinary Bunsen burner in ad- 
justment of gas and air; the gauge distributing device to 
spread the flame over the whole mantle and so fill the 
mantle are too well known to merit detailed description. 

The mantle first made in America, in 1888, gave only 
35-40 candle-power initial, under 10/10 pressure, using 3 
to 3.2 feet of gas on 3-inch mantles, and under ordinary 
conditions not over 8 candle-power per cubic foot of gas 
used. 

The new mantle, known as Balm Hill or, popularly, 
“Yusea” mantle, has a much more open mesh than the 
“J” mantle, and is made on lace-making machinery. It 
is thus supposed to be much stronger than the older man- 
tle, and gives about 100 initial candle-power at the mantle 
when the gas and air are properly adjusted in the burner. 
Your committee has been unable to gather data of life or 


decline in candle-power in time to include them in this 


report. 

Certain defects in the mantle light should not be entirely 
passed over. The mantle is exceedingly fragile and can- 
not be made to stand where it is subject to continued 
vibration; the quality of the light is such as to require the 
adjectives cold, ghastly, harsh, in describing it; and often 
a greenish tinge in the light is evident. The candle-power 
drops badly early in the life of a mantle, and is especially 
subject to this trouble where there is much dust in the 
air; the oxides seem to volatilize slowly from the mantles, 
as evidenced by the shrinking in size of strands of mantle 
and the white deposit on chimney, for platinum melts 
easily in the part of the flame where the mantles hang. 

If the mantle breaks, a hole being thus produced in it, 
the hot flame strikes out through this, often breaking the 
chimney and as a secondary result destroying the mantle 
itself. 

On the other hand, the advantages in the use of the 
mantle for lighting are shown not only by statements al- 
ready made, but also by the fact that artificial lighting has 
been profoundly affected by the commercially-successful 
mantle. We have systems of lighting using mantles now 
in which the source of the heating flame is gas, gasoline, 
kerosene. There are systems using Welsbach mantles in 
which pressure of large amount, and others in which low 
pressure is used. There are two great companies, the 
Welsbach Commercial Company and the Welsbach Street 
Lighting Company, that do an enormous business and deal 
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only with the use of the Welsbach mantle in lamps using 
ordinary illuminating gas. 

The patents held in this country by the Welsbach Light 
Company are very broad and fundamental, and have to 
do with all sorts of details of the system as well. Over 
fifty in all were submitted to your committee. Some of 
these are not to Welsbach, and yet are for processes of 
importance in the manufacture of the present American- 
made mantle and lamp. 

In consideration of the enormous advance in the art 
of artificial lighting made possible by the invention of the 
Welsbach mantle, the Franklin Institute awards the Elliott 
Cresson Medal to Dr. Carl Auer von Welsbach, of Vienna, 
Austria, for his discoveries regarding the metallic oxides 
which may become incandescent when heated, and for the 


invention of a mantle by the use of which these metallic 
oxides are commercially available as sources of artificial 
light. 

Also, in view of the many details wrought out by the 
Welsbach Light Company, of Gloucester, N. J., in putting 
a thoroughly practical mantle on the market, the Franklin 
Institute awards to them, the said company, in addition, 
the Edward Longstreth Medal of Merit. 

Adopted at the stated meeting of the Committee on 
Science and the Arts, held Wednesday, June 6, Igoo. 

JoHN BIRKINBINE, President. 
Wm. H. WAuL, Secretary. 
Countersigned by 
H. R. Heyt, 
Chairman of the Committee on Science and the Arts. 
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Some Sanitary Aspects of House Construction. 


Read before the Congress of the Sanitary Institute at Glasgow, by 
Wm. Wallace, Ph. D., F. BR. S. E. 





-)AST winter I read a paper on building stones 
? | to the members of the architectural section 
of the philosophical society, and the subject 
attracted a good deal of attention among 
the architects and builders in the city; 
especially as it had a direct bearing on the 
selection of a stone suitable for the erection 
of the magnificent pile of buildings about 
to begin by the corporation of Glasgow. 
An opinion was also expressed that the chemist might give 
valuable information, and make useful suggestions to the 
architect and builder if he would devote his attention to the 
construction of buildings. The encouragement received 
on that occasion has induced me to bring before the archi- 
tectural section of the sanitary institute a short paper on 
some of the sanitary aspects of house construction, ex- 
cluding entirely from consideration the important sub- 
jects of drainage and sewerage, which I leave to others 
who have made them a special study. 

Granting, then, that a house is well drained, and that the 
plumbing is properly trapped and ventilated, what is wanted 
to make it a healthy residence is that it should have plenty 
of light, and that it should contain at all times air pure and 
dry, or at least as pure and as dry as may be possible. The 
subject of light may be dismissed in a few words. The im- 
portance of having larger windows is perfectly understood, 
and so far as isolated buildings are concerned it is unneces- 
sary to say anything. But as regards street architecture, 
it is of the utmost importance that houses should be built 
of a height bearing a direct relation to the breadth of the 














street in which they are situated; hence the paramount im- | 


portance of having enacted by parliament rigid building 
regulations for cities and towns, in order to prevent the 
erection of tenements of such a height in proportion to the 
breadth of the street that the windows in the lower stories 
get little or no sunlight. This is a subject which has been 
thoroughly discussed in this and other cities, and I hope 
that in course of time more stringent rules than we at pres- 


ent possess will be enacted. A fair proportion in this lati- 
tude is that the house should not exceed in height two- 
thirds of the breadth of the street; thus giving three stories 
in height for a street of forty-five to fifty feet wide, and four 
stories for one of sixty to seventy feet. I say, advisedly, 
in this latitude; for while at the equator the sun at mid- 
day is perpendicular or nearly so, in high latitudes it forms 
with the earth’s surface an angle more or less acute. Hence 
a street in Cairo of only fifteen or twenty feet wide may be 
better lighted than one of forty or fifty feet in Stockholm. 
As regards the direction of a street, I should prefer to live 
in one placed as nearly as possible north and south; in this 
case, and taking the west side of the street as an example, 
the sun shines from morning till mid-day in the front, and 
from mid-day till evening in the back of the house. But in 
a street running east and west, the houses on the south 
side get scarcely any direct sunlight—in winter none at 
all—in front; while those on the north side are equally un- 
fortunate as regards the back rooms. No apartment can, 
in my opinion, be considered a perfectly wholesome one 
which does not enjoy direct sunlight during some part of 
the day. But, if an apartment must be so situated that it 
cannot have sunlight, it is some compensation that it have 
very large windows, so that it may get as much diffused 
daylight as possible. 

Purity of air cannot be maintained in a house unless it 
be thoroughly dry. Setting aside the not inconsiderable 
quantity of water produced by our own breathing and by 
the combustion of gas, oil, and candles, the air in a house 
is liable to be rendered unwholesome from excess of mois- 
ture, first, by absorption of water from the rock or soil 
below, and, second, from the porous stone of which the 
building is constructed. Not only is the air loaded with 
moisture from these sources, but it is rendered impure 
from the exhalations of fungous vegetation, or dry rot, 
which, at the same time destroys the joists and other car- 
penter work, and seriously affects the stability of the house. 
It is a mistake to suppose, as many do, that dry-rot attacks 
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only the wood in the basement story. It is a common 


_ occurrence for the ends of joists built into porous stone to 


become affected by fungous vegetation; and it is frequently 
seen in pulling down old tenements that the ends of the 
joists are quite gone, and that, probably, for many years 
the joists have been resting only on the plaster cornices 
of the rooms. The remedy is the use of “shoes” of glazed 
fire clay or other material, which are built into the wall, 
and into which the ends of the joists are placed. The 
“shoes” should be somewhat larger than the joists, which 
should be kept in position by little wedges of wood, so that 
air can play freely around the end of the joists. Such pro- 
tected joists will last for hundreds of years, if other cir- 
cumstances are favorable. 

The porosity of most varieties of building stone is re- 
markable. In the paper to which I have already referred 
I have given, besides other properties, the quantity of 
water capable of being absorbed by the stone when air- 
dried. By weight it ranges from 3.4 per cent in the cele- 
brated Craigleigh stone to 7.2 per cent in the red sand- 
stone found at Wemyrs bay, on the Firth of Clyde. The 
significance of this property of porosity is still more readily 
appreciated if we take the amount of water absorbed by 
bulk instead of weight. One hundred parts by measure of 
the hardest and best freestone take up about eight parts 
of water, and the inferior kind twelve to fifteen parts. A 
cubic foot of the stone will therefore absorb from five to 
nine pounds of water, or from half a gallon to nine-tenths 
of a gallon. The absorption of water by certain kinds of 
stone is so rapid that in slight showers of rain the whole 
of the water is imbibed; and, although a greater part of this 
evaporates afterwards from the surface of the stone, a 
portion must always find its way inward, and this is espe- 
cially the case when the surface of the stone is kept con- 
stantly wet by continued rain. 


Another property of freestone is its power of permitting 
the passage of air or other gas by transpiration and diffu- 
sion. A cube of stone varnished over on four sides and 
enclosed at the other two in an air-tight case provided 
with inlet and outlet tubes, permits the passage of coal 
gas to such an extent that the gas can be lighted and will 
continue to burn, even although the pressure is not more 
than an inch of water. The same thing applies to other 
building stones which we, more or less, possess, and to 
bricks, unless they have been exposed to a temperature 
high enough to flux the material of which they are made. 
The quantity of air diffused into it and out of a house by 
the walls must be very considerable, and as it is a process 
that is constantly going on, it must necessarily exercise an 
appreciable influence in maintainining the purity of the air 
in dwelling houses. If, however, the brick is saturated 
with water, the porosity, for the time being, destroyed; or 
if there is any air diffused at all it will be loaded with 
watery vapor, and therefore of less value, in a sanitary 
point of view, than it would be with only its normal propor- 
tion of moisture. Besides this evil, there is the more 
serious one of the water actually reaching the joists and 
other wood, such as “dorks” and wall plates and straps, 
and causing these to decay, and so interfere with the sta- 
bility of the structure. Coating the stone with oil, paint, 
silicate or soda solution, or other means of rendering it 


ee ee 


impervious to water, prevents the absorption of rain; but it 
also, at the same time, destroys the valuable property of 
diffusing pure air into, and impure air out of the house. 
The only way that I know of for securing the advantages 
of the porosity of the stone and preventing the injurious 
action to which I have referred is to have double walls, 
with a space of a few inches between, into which air is 
freely admitted by openings in the wall at top and bottom, 
placed in such a manner that rain will not enter by them or 
lodge in them. The openings may be about three inches 
square, and placed about six feet apart, and they should 
be sloped upwards for the reason I have just stated. The 
inner wall may be of brick, either four and one-half or nine 
inches thick, according to the height of the building, and 
it should be tied into the outer wall by pieces of thick iron 
wire with angled ends. The system of building with con- 
crete blocks pursued in Sandown, Ventnor, and other 
places in the Isle of Wight, is well adapted for construct- 
ing walls on the principle I have indicated. The blocks of 
concrete are about eighteen inches wide by twelve, and are 
of two thicknesses, those for the outer wall being four or 
five inches, and for the inner about three or three and a 
half inches in thickness, and these are tied together by 
pieces of iron wire, with a space of about three inches be- 
ween them. This forms what looks to those accustomed 
to the two-feet thick solid walls of Scottish houses, a very 
flimsy wall, but it appears to be sufficiently strong for a 
building of two stories in height, and with a few openings 
above and below for the admission of air into the space 
between the outer and inner walls it would form a struc- 
ture which, in a sanitary point of view, would be perfect, 
although I would prefer to have the inner wall of brick, 
which is more porous than the blocks of concrete, formed 
of fine gravel and cement, which are used in the Isle of 
Wight. 

It is a common observation that, in spite of every care 
being taken in the construction of a building, the joints of 
the stone are often imperfect and admit water freely, espe- 
cially when the rain is accompanied, as it often is, by high 
wind, especially when the wind comes from the southwest. 
To prevent the-rain penetrating, it is customary in some 
districts to build, not on a flat bed, but one sloping slightly 
upwards. This is a system highly to be commended; and 
if it be objected to on the ground of giving less stability 
to the building than working upon a perfectly level bed, 
this objection might be overcome by making the greater 
part of the bed level, with about two inches of the stone 
on the exterior side of the wall slightly bevelled. 

In the case of rubble walls the best that can be done, 
probably, is to point them with a mixture of Portland 
cement, with twice its bulk of sand, taking care that the 
sand is not too fine; and then to whitewash the entire walls 
with Portland cement, a process which may be repeated 
with advantage. But the pointing should not be done until 
the walls have had a summer’s sun and are practically dry; 
otherwise the greater part of the water in the walls will 
evaporate inwards, that is, into the house, and so keep the 
atmosphere damp for a longer time than is actually neces- 
sary. A two feet wall will not dry thoroughly, however, 
even under the most favorable circumstances, in less than 
two years. 
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As regards the interior of houses, plaster, whether on 
brick or lath, is exceedingly porous, and permits of a ready 
diffusion of gases; and a wall merely whitewashed or col- 
ored with distemper is better in a sanitary point of view 
than one that is covered with oil paint, which becomes by 
this process practically impervious to the passage of gases. 
Wall papers are probably not so bad in this respect as oil 
paint, but are certainly inferior to distemper or whitewash. 

The foundation of a house and the basement are the 
most important parts of it as regards its sanitary condition. 
The most perfect foundation upon which a house can be 
built is a solid-platform of concrete, extending over the en- 
tire area of the building, and from two to three feet in 
thickness, according to the height of the walls, and coated 
over on the top with nearly pure cement. No damp could 
penetrate this mass; but I would not, even in this case, lay 
the sleeper joists upon the concrete, but would place them 
at a sufficient height to obtain ventilation of the space be- 
low the floor. In case of accident, arising from the burst- 
ing of water pipes, or other causes, [ would make the con- 
crete with a slight upward slope towards the center of the 
area, so that the water could run away freely through the 
ventilating gratings. This would be a somewhat expensive 
foundation, but I think it would be a most satisfactory one. 
Another system which would probably prove equally good 
is to build the foundation walls and dwarf walls up to a 
certain level, fill in the interior spaces with broken material 
to the same level, and cover the whole surface with a layer 
of Portland cement with two parts coarse and three inches 
thick. Another system still is to place a damp course of 
slate, or slatey stone, bedded in Portland cement, on the 
whole of the walls; fill’ up the whole foundation to the same 
level with broken material, and cover this, but not the 
walls, with asphalt. This makes excellent foundation, 
but the filling in is generally omitted, the  archi- 
tect being content with a damp course on the walls just 
below the sleeper joists, and leveling the interior space 
and asphalting. In this way I have seen very serious evil 
resulting from the absorption of water from the soil by 
the portion of the walls below the damp course, then giving 
off sufficient watery vapor to keep the space below the floor 
quite damp and to introduce dry-rot to a most alarming 
extent. It is not an uncommon practice to neglect the pre- 


caution of putting a damp course on dwarf walls, in which 
case dry-rot is almost certain to occur unless there is pro- 
fuse ventilation. In such a case the joists should be laid 
not in a wall-plate of wood, but upon roofing slates placed 
below each joist, but it is better to place along the top of 
the dwarf walls a complete anti-damp course of roofing 
slates bedded in cement, and upon this to lay a wall plate 
in the usual manner. 

With regard to the ventilation of the space below the 
basement floor, it is a safe rule to have gratings all around 
the building, if it is a detached house, not more than ten 
feet apart; but if it is a street where ventilation can be ob- 
tained only in front and back, the gratings should be not 
more than five or six feet apart, and should be of ample 
size, say ten inches by six. In order to facilitate the free 
circulation of air, the dwarf walls and partition walls should 
have numerous and large openings. It may be objected 
to that such ample ventilation as I have indicated would 
make a cold basement story; but the simple remedy is to 
put ashes, with or wihout lime, below the floor, in the same 
way that deafening is applied to the upper floors. 

In a wet climate, such as ours, in which it is not an un- 
common occurrence to have half an inch of rain falling in 
a single day, it is a proper thing to cover the chimney-tops 
in order to prevent rain from coming down and keeping 
the gable walls to some extent constantly damp, and it is 
a good thing to combine with the cover a means of pre- 
venting down-draught in the chimneys during high winds. 
The cover which I recommend is one having a flat top with 
a section of a cane below, the whole chimney top and cover 
being constructed of galvanized iron. The chimney is ten 
inches diameter at the bottom, and eight inches at the top, 
the cover is twelve inches diameter, and the space between 
the top of the chimney and the cover is four inches. The 
cover is supported on three iron rods, and is fixed by nuts 
in the top, which are easily removed when the chimney is 
to be swept. All chimneys should be lined with fire-brick 
cylinders very carefully jointed, otherwise a great deal of 
watery vapor from the combination of the coal will find its 
way into the gable walls, and there may be trouble also 
from smoke. A chimney from a gas stove, unless kept 
open below, is certain to give trouble from the condensa- 
tion of water. Every cubic foot of coal gas gives by com- 
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bustion about an ounce of water, and as gas stoves con- 


- sume from ten to thirty cubic feet per hour, a very large 


quantity of water is produced. In ordinary coal fires the 
large proportion of heat wasted up the chimney prevents 
any considerable condensation of water unless when a fire 
is just lighted, but in the case of gas stoves the heat pass- 
ing up the chimney is comparatively small, and is probably 
never sufficient to prevent entirely the cendensation of 
water. 

In the brief sketch I have taken up only one branch of 
my subject, and I do not propose to deal with others, such 
as the ventilation of dwelling houses and public buildings; 
but I shall merely notice, in conclusion, an exceedingly 
simple means of ventilating apartments, which I have found 
to give excellent results. It is to put in every window in 


a house a series of perpendicular holes, one inch in diame- 
ter, in the lower frame of the top sash of the windows. The 
holes may vary in number from three to six, according to 
the breadth of the window, and I may say that I have never 
found it necessary, even during the prevalence of the high- 
est wind, or during the coldest weather to close any of 
these orifices. 

I fear I owe an humble apology to the architects who are 
members of this congress for going beyond my own pro- 
fession and invading theirs, but I trust that my remarks 
may be accepted in the same spirit in which they have been 
given. I have endeavored to put together a few hints 
founded on my own observation and experience; and if 
some of my ideas are not new, as I can well believe, they 
may not be the worse for being enforced by repetition. 


Death of James Ragan. 


The District of Columbia sustained the 
loss of one of its most highly esteemed 
citizens in the death of Mr. James Ragan, 
which occurred on the morning of De- 
cember 24th, at his residence, 642 E 
street northeast, Washington. The de- 
ceased was in the sixty-second year of 
his age, and had enjoyed general good 
| health until last spring, when he suffered 
| from quite a severe illness. He appar- 





plain. He was out attending to business 
as late as last Wednesday. The demise 
was caused by Bright’s disease. 

Mr. Ragan was born in Georgetown, 
and resided in the District ever since. 
Prior to a quarter of a century ago he 
served for many years as chief engineer 
of the Capitol, and superintended the in- 
Stallation of the heating and plumbing 
systems throughout the building. He re- 
signed his position at the Capitol about 
twenty-five years ago to engage in busi- 
ness on his own account as a master 
plumber. Only a few days ago he com- 


For several terms Mr. Ragan held office 
as president of the Master Plumbers’ 
Association of the District of Columbia, 
and was a member of the board that 
formed the plumbing regulations now in 
force here. He has also served as a 
member of a board to examine applicants 
for license as master plumber. 


Death of James Robertson. 


James Robertson, founder and president 
of the James Robertson Manufacturing 
Company, of Baltimore City, died at Mon- 





j ently recovered, however, and seemed to 


be in execellent condition up to about 


. pleted a contract for remodeling the 


treal, Canada, December 18, 1900, aged 
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ai . NE sometimes requires to know the output make x=4 feet, we have 4=16Xt*. Therefore 
of a centrifugal pump or of a pipe of water t?—0.25 and t=0.5, for 0.5°=0.25. The water has 
when no means are at hand for measuring dropped 4 feet in one-half a second. Obviously, it has 
it. A rapid approximation can be made _ traveled y feet horizontally in half a second. Suppose y 
by the following means: measures 9 feet. Then the water jet has a velocity 9 feet 

3elow the center of the outlet pipe place in half a second, or 18 feet per second; that is 6 yards. 
a horizontal rod at a depth of x feet, or but a yard of water from a full round pipe weighs d? 
say 4 feet as a convenient depth. Mark pounds, where d is the pipe diameter in inches. If our 
5 off the rod in feet and inches and measure pipe is, say, 5 inches diameter, a yard of water will weigh 
the distance y at which the center of the jet passes the 25 pounds. Since we have a flow of 6 yards per second 
edge of the rod. Now, it is plain that the jet has issued this gives us 25 K 6= 150 pounds, equal to 15 imperial, 
at such a velocity that it has traversed a distance of y or about 18 American, gallons, or 54,000 imperial gallons 
feet during the time that the force of gravity has caused per hour. As a rule, there is some contraction of a jet 
it to fall a vertical distance of x feet. The rule for gravity issuing from a short pipe. The contraction is about 0.8. 
is x 16 X t®, where t is the time in seconds. If we Hence, 54,000 X 0.8 = 43,200 gallons per hour is the prob- 


















‘Capitol Heaters 


The adjoining is an illustration of the 
98 Series Capitol,” the popular heavy- 
duty boiler of the day. An investiga- 
tion would undoubtedly prove of interest 
to any in the trade not already familiar 
with this construction. Descriptive 
catalogue mailed on application.  & & 


United States Heater Company 


NEW YORK DETROIT CHICAGO PHILADELPHIA 


129 WORTH ST. 251 CAMPBELL AVE. 52 DEARBORN ST. 619 ARCH ST. 


2 os - on nn a ere en ee 20 = rs ne 
Se 





ates RN a tie "DC ir tte a em ten wy 











60 DOMESTIC ENGINEERING 


able outflow. Put into a formula for gallons per hour, 
this would work out: 


x 


in which 

G = imperial gallons per hour, 

d = pipe diameter in inches, 

x = hight of middle of pipe above rod, 

y = horizontal distance in feet. 

If G= United States gallons per hour, the formula would 
become: 


G — 406 y d° 
N x 





The method is useful for testing the outflow of an arte- 
sian well, when such overflows. 

The depth x may be anything one chooses to make it. 
I have used 4 feet because it is convenient, but it may well 
be less for smaller jets, and if taken at 1 foot the formula 
is much simplified in working, for V 1 =1, and the for- 
mula becomes simply 384 yd? =G and 466y d*? = G for 
imperial and U. S. gallons respectively. The vertical fall 
of 1 foot represents of course a quarter second, and the 
velocity of outflow per second is y X 4. We need not, 
however, use the formula at all. If we find the velocity 
of flow per second in yards and simply multiply by d?, we 
have the pounds of outflow per second, which we can 
reduce to any other measure or time as we think fit. 

The method is not of much good unless the pipe flows 
so that the outflow is of full circular section. 


full, 


Where the outflow is vertical, or nearly so, the velocity 
of outflow may be judged by the hight the jet rises above 
the orifice. Thus a jet rises 2 feet from a 6-inch pipe. 
What is the flow in gallons? The space fallen through by 
a falling body is S==16t’, where t is the time in seconds. 
Our 2-foot jet rises through a space —S—2. Then S—2 
= 16t®. Therefore t? = 2-16, the square root of which is 
about .35 of one second. Thus the jet has required .35 of a 
second to travel 2 feet. As the initial velocity is double 
this mean velocity, the actual outflow rate is obviously 














Tin 
I foot in .35 of a second, or nearly 180 feet per minute = 60 
yards. Now, 60 yards of water measure 216 imperial gal- 
lons. The contraction of flow from a long pipe will per- 
haps reduce this to 200 gallons, or 12,000 gallons per hour. 
The rule agrees fairly with observation of an artesian 
well spouting about 30,000 gallons per hour. The head 
causing flow was about Io feet above the pipe top, but 
the jet only rose 3 to 3% feet, the well being 170 feet 
deep. The loss of 6 feet or so was caused by the friction 
of the long pipe, and the outflow could not have been 
calculated without recourse to the formula for long pipes, 
which are more or less doubtful. The direct observation 
of the velocity of outflow is likely to be more accurate 
if a pipe is slightly inclined to the vertical, when the hight 
of jet is easily measured.—American Machinist. 





The Air of Buildings and Sewers. 


By J]. S. Haldane.* 


HE subject of my communication is appar- 
ently such a wide one, that I fear that you 
may consider that any such discussion of it 
here within reasonable limits cannot fail to 
be unprofitable. My intention, however, is 
not to attempt to treat the subject with 
anything approaching to fullness, but main- 
sie ly to bring under your notice the results of 

some experimental researches on vitiated 
va sales conducted by Prof. Carnelley, of Dundee, and 
myself,f and to initiate a discussion by the members of 
congress on the conclusions to be drawn from these ex- 
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periments. 

The first series of observations refers to the air of build- 
ings. The fact that an enormously increased mortality pre- 
vails amongst persons who spend much of their time 
crowded together in ill-ventilated rooms is universally ad- 


mitted. It is therefore unnecessary that I should recapitu- 





*Read at the Bolton Congress of the Sanitary Institute 
of Great Britain. 


late here any of the evidence we possess on this subject, 
or of that which more directly connects an increased mor- 
tality with vitiated air. 

One of the first requisites for success in the endeavor 
to procure pure air is a knowledge of the nature and amount 
of the various impurities presented in vitiated air, and the 
sources from which they arise. Hitherto, our knowledge of 
the amounts of these impurities has related almost entirely 
to the carbonic acid and moisture. Carbonic acid is easy 
to estimate in the air and its amount is rightly assumed 
to be a pretty good index of the impurities directly com- 
municated to air by respiration. It is, however, highly im- 





+The details of most of the experiments referred to here 
will be found in a paper by Prof. Carnelley, Dr. Anderson 
and myself in the Philosophical Transactions of the Royal 
Society, Vol. 178 (1887), B, and in a further paper by Prof. 
Carnelley and myself, which will appear in the proceedings 
of the Royal Society for June t2th, 1887. The results of 
the experiments in the Bristol sewers are communicated 
here for the first time. 
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probable that carbonic acid itself has any appreciable influ- 
ence on health in the proportions in which it is ordinarily 
present in vitiated air. And on the other hand it is a mere 
assumption, and as we shall see an unjustified assumption, 
that the carbonic acid is anything like a certain measure 
of the impurities which are directly or indirectly communi- 
cated by human beings to air in other ways than by respi- 
ration. 

Of the other impurities of vitiated air perhaps most inter- 
est attaches in view of recent advances in pathology to the 
micro-organism, and especially to the bacteria. It has lately 
become possible to estimate the latter with relative ease 
and accuracy, thanks to methods of research introduced by 
Prof. Koch and Dr. Hesse. There are still other impuri- 
ties, some of which we can detect by the sense of smell. 
We know little as to their chemical composition, and if 
possible less as to their hygienic significance. They may 
be roughly set down as “organic matter.” They indicate 
their presence by several chemical reactions, one of these 
being the bleaching of solutions of permanganate of pot- 
ash. For the purpose of our research Dr. Carnelley intro- 
duced a process dependent on its reaction, by which the 
relative amounts of the bleaching action in different speci- 
mens of air could be rapidly estimated. (Carnelley and 
Mackie, Proc. Roy. Soc., Vol. 41, page 238.) 

Our observations on the air of buildings relate chiefly 
to dwelling and school houses in Dundee. The main part 
of our work consisted in making a large number of simul- 
taneous estimations of carbonic acid, “organic matter,” and 
micro-organisms; but we endeavored to throw what light 
we could on the sources of each constituent. 

THE AIR OF DWELLINGS. 

The analyses of the air of dwellings were made during 
the night, between the hours of one and five in the morn- 
ing, as we considered that at this time the air would contain 
about an average amount of the impurities existing in the 
air during the presence of the inhabitants. We examined 
the air in sleeping rooms of eighteen of the better class of 
houses in Dundee, in thirteen two-roomed, and in twenty- 
nine one-roomed dwellings. The results were as follows: 


One-roomed Two-roomed Houses of four 
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Carbonic acid . 29 | 6.3) 32.1 |11.2) 12 | 7.1) 18.2 | 9.9) 38 | 4.5) 11.7 | 7.7 
Organic matter . . 29 | 7.8) 38.1 |15.7| 11 | 5.0) 30.2 (10.1! 18 | 1.1) 12.0 | 4.5 
Total mic ro-organisms, 28 | 6.0 240.0 (60.0) 13 | 8.0,128.0 |46.0; 18 | 0.5) 22.0 | 9.0 
Bacteria . . . . | 19 | 6.0120.0 (58.0) 11 | 6.0118.0 |48. 0; 16) 0.5 160) 8.5 
... rere ae 19 | 0 9.0 | 1.2) If | 0 | 10.0 | 2.2! 16;0 | 1.0] 0.4 


On each night similar analyses of outside air in the 
streets were also made for purposes of comparison. If we 
subtract the amounts found in the air outside from the 
above quantities, and take the corrected averages of the air 
of the better class of dwellings as unity, we obtain the fol- 
lowing total: 
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upwards houses. houses 
Cubic space per person l 0.13 | 0.11 
Carbonic aci 1 Be 2.0 
Organic matter ena ee ate L 1.6 4.4 
Micro-organisms . . . . (total) 1 5.1 6.7 
Bacteria Sr ae eee ] 5.1 6.9 
Moulds . 1 9.5 


3.0 


These tables show clearly the enormous differences in 
the purity of the air of different classes of dwellings. 

Dr. Anderson, medical officer of health for Dundee, with 
whom we were associated in our work, and who originally 
suggested it, obtained by special arrangements with the 
registrars materials which made it possible to construct a 
table of the mortality statistics of Dundee for 1884, ar- 
ranged in a similar manner. 


Per 1000 Living 
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Per 10,000 Living. 
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Disease causing more than 50 deaths. 
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| Diarrhoea .,... Pe ae ; 253 16.9! 6.1/11.3)17. 
| ete ie a ee, AIS as ta 94 6.3) 1.3) 3.6' 70) 9.1179 
| Convulsions , any 78; 5.2) 1 7; 2 3) 6.5) 6.7) 6.6 
A2 Accidents (including overl: Lying) 93 6.2) 1.7, 1.8 3.4)14.6) 8.3 
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| Acute bronchitis and bronchopneumonia . _ | 22414.9) 7.8) 9.513.4'26.7)17.6 
‘Chronic bronchitis . Sal er ; = ae 159:10.6) 6.3) 9.5) 8.1/16.5)11.8 
(Croupous pneumonia .... . , 155)10.3) 3.5) 6.6,12.7) 9.512.5 
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Heart (valvulardisease ... . 150 10.6) 9.1) 9.5 8.4) 9.4111 
fPhthisis . 364 24.6/13.0/27.6 24.4 14.6 26.4 
» } Apoplexy, thrombosis & embol. of vesse ls of brain 160/10.7,:17.4) 5.9 6.9) 7.9 2 
1 Diphtheria cubes Po ck: arr 93) 6.2) 7.0; 4.1, 6.9) 3.1)16.5 
(\Old age... Mn Js dene i 15010 0} 8.7|12.7| 5.5) 7.5) 9.7 


I have not time to say anything further here with regard 
to this table, but I think it has many points of interest of 
its own quite apart from our experimental results. It 
shows that not only is the mean age at death on the whole 
about twice as long in the best as in the worst houses, but 
that at all periods of life up to old age those who live in 
the better houses have the advantage. 


The fact that the increase in death rate runs parallel with 
the increase in air-pollution does not prove that the former 
is the cause of the latter. But we may argue from other 
evidence that the pollution of the air is one very potent 
cause, and probably the chief cause of the increased mor- 
tality. 

THE AIR OF SCHOOLS. 

We examined during winter two rooms in each of the 
board schools and several denominational and private 
schools in Dundee, besides several lecture-rooms in Uni- 
versity College. The rooms examined may be classified 
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in the first place according to the means of ventilation, as 
this was found to make an enormous difference in the re- 
sults. A certain proportion were ventilated by ordinary 
means, such as fires, open windows, and ventilators in the 
roof. The rest were ventilated mechanically by blowing 
air by means of fans over hot pipes, and thence into the 
several rooms by means of shafts. The table below gives 
the results obtained with the two kinds of ventilation. 


Schools. 





| Naturally ventilated Mechanically ventilated 
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Or, if we take as units the average cubic space, the aver- 
age excess Over outside air of temperature, of carbonic acid 
and of organic matter, and the average micro-organisms, 
in mechanically ventilated schools, the comparative results 
for naturally ventilated schools may be expressed as 1n the 
following table: 








, 
Mechanically | Naturally 


Ventilated. Ventilated 

Cubic space per person . | 1.0 
Temperature in excess of outside air . | 0.66 
Carbonic acid . = 1 1.7 
Organic matter l 7.0 
Micro-organisms 1 9.2 

Bacteria * " 1 9.4 

Moulds os a 1 2.0 


We have not included in the above table the Dundee 
High School, nor the only private school we have exam- 
ined, as in these two cases the cubic space per person was 
about three times as great as in the other schools. The re- 
sults for these two schools were as follows. It will be seen 
that practically they confirm the conclusions drawn from 
the results in other schools, though the effects of mechan- 
ical ventilation are not nearly so marked: 








Dundee High School 





Private school 
(Girls) (Boys and Girls) 

| Naturally ventilated. Mechanically ventilated. 
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No. present .. | 3 6 11 4 36 13 | 6f | 6 
Space per person 3 320 525 457 538 320 | 1102 6 
Temperature (°Fahr) 3 56 av a7 57 26} COB1.5 60.5) 6 
Carbonic acid 3 10.7 13.3 11.9 13.0 8.5 16.4 | 6 
Organic matter 3 6.2; 11.8 8.9 | 3.9 1.7 5.6 | 6 
Total micro-organisms 3 4; 9.3 3.6 er eS CO 





We now come to some of the most unexpected and in- 
teresting of our results. Wishing to test more thoroughly 
the results of mechanical ventilation, we made a number 
of comparative experiments on different days in the same 


room. The circumstances were as nearly as possible the 
same, except that on some days the mechanical ventilation 
was in operation, and on other days not, open windows, 
etc., being used instead. We found, to our surprise, that 
whereas the carbonic acid present in the air was increased 
from 12.6 to 18.6 volumes with the mechanical ventilation 
not in operation, the average number of micro-organisms 


remained almost exactly the same. Even when the mechan- 


ical ventilation was kept off for a week, this had no distinct 
effect in increasing the number of micro-organisms. These 
anomalous results did not lead us to doubt the effects of 
mechanical ventilation in diminishing the number of micro- 
organisms in air, as we found the number very small even 
in rooms where every other condition except the ventila- 
tion seemed to favor a large number. We were, therefore, 
forced to conclude that while the ventilation at the time 
is the decisive factor in influencing the amount of the gas- 
eous impurities, it is, other things being equal, the habitual 
state of the ventilation which influences the micro-organ- 
isms. This led us to inquire into a number of points re- 
garding the sources of the micro-organisms. 

It had previously been proved by Tyndall and others that 
physical disturbances of any kind, such as those caused by 
the presence of human beings, have a very great effect in 
disseminating micro-organisms in air, and that air left per- 
fectly still gradually deposits its micro-organisms. We 
naturally, at first, expected that varying amounts of physi- 
cal disturbance would very much obscure other differences. 
It turned out, however, that this is not the case. Although 
the influence of difference in physical disturbance is well 
marked, under ordinary circumstances other influences 
have a much greater effect, as we shall see. 

That the micro-organisms do not come from the breath, 
but are, on the contrary, filtered off by respiration, we 
showed by means of some experiments, the details of which 
need not be described here(see Phil. Trans., Vol. 187, B, page 
g2). That they do not come in any large number directly 
from the clothes or skin of the person present in a room 
was shown by a number of observations made in the two 
chemical lecture rooms. Even during a course of crowded 
popular lectures there was found to be an average of only 
four micro-organisms per litre, as compared with an aver- 
age of about three when the room had remained empty. 
Nor did the number rise beyond six per litre when the room 
was left unventilated during the lecture, and the carbonic 
acid rose to nearly 40 volumes per 10,000. This observa- 
tion alone shows strikingly, I think, that the carbonic acid 
is no measure of the number of micro-organisms in the air 
of a room. 

The micro-organisms thus do not come to any large ex- 
tent from the bodies of the persons present at the time. 
Nor do they come from the outside air, which is compara- 
tively free from micro-organisms during winter, as shown 
both by our own experiments and by the more recent and 
systematic ones of Dr. Percy Frankland. We must, there- 
fore, conclude that they come from the floor and other parts 
of the room itself. If this is really so, the state of a room 
as regards cleanliness ought to have an effect on the num- 
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ber of micro-organisms. This we found to be actually the 
case, as shown in the following classification of both 
schools and houses: 
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Very dirty } 6 220 | 11.0 15.1 | 98 
( Vervclean 2 _- Bae he 10.8 | 10 
Two-roomed houses < Clean ; 4 24 | 9.3 7.7 22 
/ Dirty 7 233 9 4 11.2 69 
: a 7? Cleaner . 12 167 19.7 18.1 91 
ne Sesame d § Aver. cleanliness 12 166 14.2 15.2 125 
oarieasias : ! Dirtier 12 191 22.5 15.2 198 
Mechanically venti; ( Cleanest , 7 104 12.5 12.7 3 
jated schools and ¢ Clean , ; 11 155 12.8 8.3 16 
college ( Less clean } 152 10.0 8.8 30 


We next classified the schools according to age, and ob- 
tained the following results: 


Micro-organ- 


No. of cases. | jgms per litre. 
Open:d before 1886 . 7 311 
e 1875-1880 . ; : 20 150 
1884-1885 . ’ “svar i) 3s 
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This was not at all what we expected to find. One would 
rather have anticipated that the micro-organisms, like the 
ordinary dust particles in a room, would very soon reach a 
maximum, depending on how often the room is cleaned. 
But the causes under the action of which a room becomes 
infested with micro-organisms are evidently no merely tem- 
porary ones, but have a gradually cumulative action. 
Further investigations on this point are now being carried 
out by Prof. Carnelley at Dundee. 

At the time the results of our analysis led us to this im- 
portant result, we were unaware of a very interesting re- 
search made recently by Dr. Emmerich, of Leipzig; I think 
the results he obtained may throw a great deal of light on 
this cumulative infection of the air by micro-organisms. 
At any rate, his research was such an important one that I 
need not apologize for shortly referring to it. 

He made a large number of analyses of the damping 
material used for filling up the space between the ceiling of 
one flat and the floor of the flat above. He found an almost 
incredible pollution of this material. His analyses show 
that, to use his own words, “there exists nowhere in nature, 
not even in the neighborhood of human dwellings, a soil 
so highly contaminated with nitrogenous organic sub- 
stances and their decomposition products as the damping 
material under the floor of dwelling rooms.” The amount 
of chloride of sodium found in this material was on an aver- 
age seven times greater than that found in the ground 
under leaky cess-pools, and twelve times greater than that 
in the soil around a dung hill, although this soil was vis- 
ibly soaked with filth. When the coarse pieces of stone 
were separated from this material, it was found that the 
finer dust and sand that was left contained even more nitro- 
genous matter than human excrement. “In the damping 
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material of a single room, there was usually more excre- 
mental matter present than in a large cess-pool.” That all 
this filth is alive with micro-organisms is shown by the 
amounts of products of decomposition which result from 
this activity. Thus, under the floor of one single room, 
Emmerich found that there were more than 6 ecwt. of nitric 
acid in the form of nitrates. He also showed that the car- 
bonic acid in the air of rooms left shut up and empty in- 
creased, although other known sources of carbonic acid, 
such as subsoil air, etc., were excluded. The chief cause of 
this contamination was undoubtedly the soaking of fluids 
and shaking of dust through the fissures and spaces be- 
tween the boards in the floors. Often, however, the rub- 
bish which was used as damping material was contaminated 
from the beginning, having been taken from old houses, 
or rubbish heaps, such apparently as many houses in this 
country are built upon. 

Emmerich’s paper is such a remarkable one, and con- 
tains sO many points of interest, that one is surprised at 
not having heard something of it in this country. It is well 
worth the careful attention of every one interested in ques- 
tions of public health. There seems no reason to doubt 
that a very similar state of pollution exists in the damping 
material of English houses. 

Emmerich followed up this research by another no less 
interesting one in connection with the same subject. In 
a prison at Amberg there had persistently occurred for 
years epidemics of croupous pneumonia. The last of these 
had attacked every seventh, and killed every twentieth, 
prisoner. As is well known, the late Dr. Friedlander, of 
Berlin, discovered the presence in cases of croupous pneu- 
monia of a species of bacterium, cultivations of which, 
when inhaled by, or inoculated into certain animals, pro- 
duces a similar disease in them. There can thus be little 
doubt as to the casual connection between this organism 
and the disease, or at any rate certain forms of it. Emmer- 
ich examined the damping material from the infected rooms 
in the Amberg prison. He not only found this material 
full of organic matter as usual, but actually discovered 
Friedlander’s bacterium in enormous numbers. 

To return to our own researches, it seems very likely 
that the progressive contamination of the material in the 
floors, and perhaps elsewhere about the room, may be con- 
nected with the progressive contamination of the air with 
micro-organisms. Emmerich’s researches throw a_ vivid 
light on the manner in which this progressive contamina- 
tion may affect the health of the inhabitants. A glance at 
our tab’ of statistics will show how the mortality from 
croupous pneumonia, for instance, increases from 3.5 per 
thousand in the better houses to 6.6 in three-roomed, and 
12.5 in one and two-roomed. Probably the mortality would 
be even larger in the latter class were it not for the influ- 
ence of hospital treatment, which is very frequently taken 
advantage of in cases of croupous pneumonia, and is of 
great benefit. 

In what manner exactly mechanical ventilation reduces 
the number of micro-organisms in the air seems still rather 
obscure. The explanation may perhaps lie in the more 
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efficient sweeping out with the air of the particles of sus- 
pended organic matter which would otherwise have formed 
a pabulum for the growth of micro-organisms. Or per- 
haps the growth of the latter may be prevented by the 
greater dryness of the rooms mechanically ventilated. 

Let me refer to one or two further points before leaving 
the subject of school ventilation. We classified the schools 
according to the cubic space per child at the time of our 
visit. It will be seen that increased cubic space up to 300 
cubic feet brought with it no diminution in the pollution 
of the air. With mechanical ventilation, on the other hand, 
there was a diminution, at any rate in the number of micro- 
panes, with increase of cubic space. 
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We also divided the naturally ventilated schools we exam- 
ined into two classes, according as they were heated and 
ventilated by fires or by hot pipes respectively—and we ob- 
tained the following results. The data for mechanically- 
ventilated schools are added for comparison: 
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Ventilating mechanically, and heated by hot air blown 
into the rooms () 12 10.1 | 16.5 
Heated by fires, and ventilated in the ordinary wa) IS | 16.9 .7 |169. 
Heated by hot pipes in the room itself, and ventil ited 
by windows, ventilators in the room, and in some cases 
by a few small Tobin’s Tubes , : ‘ 21 | 20.0 | 165 | 92 





The following table shows the results of a comparison of 
a number of pairs of rooms. The rooms in each pair were 
as similar as possible in every respect (such as age of chil- 
dren, etc.) except that one was occupied by girls and the 
other by boys: 

















Space per Te em perature’ “Carbonic Organic Micro- 
| person | (°F ahr) | acid matter organisms 
No. of rooms | 
compared | 20 | 20 | 20) 16 30 
Boys. .. | 275 | 60 | 15.0 7.9 | 92 
ae 382 58 12.3 6.7 5 





The general result of our investigations has, I think, 
revealed a state of matters in schools urgently calling for 
improvement. The amount of loss of life and health re- 
sulting from the vitiated state of air is in all probability 
enormous. , Capt. Douglas Galton dealt with this subject 
in his admirable inaugural address at the Newcastle con- 
gress of this institute. Let me only recall one of the 
facts mentioned by him,—that the mortality among teach- 
ers in elementary schools was found to be about 20 per 
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1,000, as compared with 5 per 1,000 in two classes where 
the average age was presumably about the same—the po- 
lice and navy—and 3 per I,000 amongst prisoners. 

We can afford to provide abundance of fresh air for crim- 
inals, and surely we might do as much for our children. It 
is not only abundance of ventilation that is required for 
keeping the air of rooms pure, but the room itself must 
be prevented from becoming contaminated by dirt. For 
this, both personal cleanliness is required and the means of 
keeping the room itself and everything underneath and 
about it absolutely clean. I do not doubt that engineers 
and architects can devise not only satisfactory and sufficient 
methods of ventilating and warming schools, but also floors 
which will be incapable of becoming polluted in the man- 
ner just referred to. 

THE AIR OF SEWERS. 

The analyses we have made of sewer air refer chiefly to 
the sewers at Dundee and at Westminster Palace. We used 
exactly the same methods as had been used for houses. 
Altogether we examined thirty-two specimens of sewer air 
at different times and places. The average results ob- 
tained at Dundee and Westminster are shown in the fol- 
lowing table: 


In excess of outside 
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If we compare these results with those obtained im 
schools and dwellings, the astonishing difference appears 
in favor of the sewers. This is brought out more clearly 
in the following table, in which the average quantity in 
excess of outside air of each constituent in sewer air is 


taken as unity: 


yan a ed Met ALES i LEG OAS 
‘Carbonic |} Organic | 


Micro-or 


acid | matter |ganisms 
Sewers : ‘ ‘ | a | , ‘ | 1 
( one roomed me SS 13 | ix 
Houses ¢ two roomed 1.4 045 | 5x 
fourroomsandup . : | 04g 0) 3 | x 
Otonts S naturally ventilated | 4 : a o 


? mechanically 


| £ 


Evidently in some respects sewer air is one of the 
most free from micro-organisms anywhere in a town. It 
is in this respect twice as pure as outside air, in summer at 
any rate. This result may perhaps come as a surprise to 
many people, but is in reality not in th. least surprising. 
Prof. Nageli of Munich showed some years ago that micro- 


*In this case we have represented the relation of the 
number for sewer air to that for air in four-roomed houses 
by x, as the calculated number for sewer air is negative. 
The real value of « must be between 9-7=1.3, and infinity. 
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organisms, like other particulate matter, are not given off 
from’ moist surfaces. As everything inside a sewer is 
moist, we should therefore not expect micro-organisms 
to be given off. That even the motion of water running 
as in a sewer does not give off anything particulate was 
also shown by some interesting experiments with lithia so- 
lution published by Prof. Frankland in 1877. 

We may contrast the obstacles which thus exist to micro- 
organisms being given off by the sewers, with the absence 
of such obstacles in the case of accumulations of dirt about 
or underneath the floor of a room. The latter accumula- 
tions are more or less dry, and constantly being shaken, 
and the air of the floor is usually being sucked up into 
the room. There are thus all the conditions present for 
air contamination. 

What, now, are the sources of the few micro-organisms 
actually found to be present in sewer air? Prof. Frank- 
land showed that the bursting of bubbles, disseminated 
particles of lithia solution, and therefore presumably micro- 
organisms. We made some laboratory experiments at 
Dundee, which showed directly how completely Prof. 
Frankland’s inference was justified. But in the sewers 
we visited there were no bursting bubbles, as the current 
was far too fast for sufficient putrefaction to take place; 
it therefore seemed desirable to ascertain whether the 
micro-organisms had not simply come in by the ventilators 
from the outside. It was not so easy as might have been 
supposed to get conclusive evidence on this point; but I 
think we can show that it is at least exceedingly probable 
that this was the source of almost all the micro-organisms. 

In the first place, if the micro-organisms came from any 
part of the sewer or its contents, we should expect that 
the longer the air remained in the sewer, the more would 
it become charged with micro-organisms. It is usually 
dificult to discover from direct observation how long in 
any particular case air has remained in the sewer, but we 
can judge roughly of this from the amount of carbonic acid 
present. If we classify the results in three equal divisions, 
according to the amount of carbonic acid found, we obtain 
the following table: 


Temp- Carbo- jorganic Micro- 


erature nic acid matter jorgan. 


Total:— 
4.8— 6 2 vols. of carbonic acid . 4 ; 55. 8° 5.7 tka * 
6.7—7.9 “ * " 2. 4g ' | ; 53.1 7.3 63 | 6.4 
86-109 ‘*“ ‘ =n cs ' : 53.0 94 10.5 5 4 


It will be seen that as the carbonic acid increases, the 
micro-organisms decrease in number. A similar result is 
obtained by classifying according to the strength of the 








draught. 
Carbonic | Organic | Micro-or 
acid matter | ganisms 
Strong draught : : , , 66 5.7 9 
Moderate draught ; ’ : 75 a 8 4g 
Little or no draught ; ; 0.4 ae 6.7 
In excess of outside air 
(Carbonic | Organic | Micro-or- 
acid matter | ganisms 
Strong draught. , j 26 35 23 
Moderrte draught . ‘ ; , ' 39 | 66 9.2 


Little or no draught ' , 60 | 55 ~ 143 


(To be continued.) 
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COMPULSORY VERSUS VOLUNTARY ARBITRATION. 


T was a motley gathering 
which met in Chicago 
December seventeenth 
and eighteenth at the in- 
vitation of the National 
Civic Federation to par- 
ticipate in the delibera- 
tions of that body on the 
theme of arbitration in 











“9 3 £ 
ree to labor troubles. The labor 
leader, ardent and impatient of criticism, 
the large employer, diplomatic but firm, 
the statistician, bristling with informa- 
tion, the lawmaker,calm and judicial,and 
last but not least the comfortable middle- 





class citizen, usually too indifferent to 
take much interest one way or the other, 
but keenly alert and partisan when either 
of the parties to a labor war infringes up- 
on his vested rights. Chairman MacVeagh 
likened this man to the grain between 
the upper and nether millstones, surely 
ground to pay the cost of conflict between 
the two great forces of labor and capital. 

The great benefit to be gained from a 
meeting of this kind lies in the fact that 
it was a conference of thinking men, not 
a convention of delegates from bodies 
having an outlined policy to defend. True, 
the guests at the arbitration symposium 
sometimes forgot their table manners and 
criticized the opinions of others rather 
too freely, but on the whole the discus- 
sion was conducted in a spirit of the ut- 
most courtesy and toleration. To quote 
the chairman’s opening speech, “We have 
had plenty of discussion from the points 
of view of all sorts of dogmatic sets, 
classes, and organizations, but until now 
there has been no national forum where 
all leaders could meet and know each 
other, and where all opinions could be 
heard through their able and respected 
advocates, in the spirit and under the 
conditions of frank and tolerant discus- 
sion.” 

Perhaps the most remarkable charac- 
teristic of the discussions was the ab- 
sence of a dogmatizing spirit. All of 
the speakers were men of ideas, men 
who had theories to support, but all were 
willing to admit that arbitration as a fac- 
tor in the settlement of labor troubles 
was still in the experimental stage, and 
that therefore the most that could be 
done at such a conference was to study 
it in its every phase, seeking to discover 
its weak as well as its strong points and 
in the light of such discovery to take such 
steps as would make its adoption, in its 
best form, more general among those who 
are at variance. 

There was a remarkable uniformity of 
opinion on one point under discussion 
upon which one might naturally expect 
the greatest divergence of opinion, that 
is, upon the expediency or inexpediency 
of so-called compulsory arbitration. 
Speaker after speaker dismissed it with 
a word and went on to discuss the sub- 
ject of voluntary arbitration as a help of 


vast importance if, indeed, not an abso- 
lute solution of the great labor problem. 

Arbitration versus conference came in 
for a large measure of discussion, some 
advancing the theory that master and 
man, as those most directly interested, 
could best settle their differences by con- 
ferences, while others held that an im- 
partial arbitration committee could best 
decide the merits of the case because a 
stage removed from the heat of the con- 
flict. Labor and capital were likened by 
one of the speakers to a quarrelsome mar- 
ried couple, who somehow cannot seem 
to get along with each other and yet could 
not possibly get along without each otiier. 
The general concensus of opinion on this 
subject seemed to be that so long as the 
couple are willing to settle their domestic 
troubles between themselves it is best for 
the outsider not to interfere, but that 
when the breach has widened so much 
that it cannot be spanned by mutual con- 
cessions it is time for the mutual friend 
to step in and after an impartial hearing 
of both sides of the dispute seek, by 
friendly conciliation, to bring about a set- 
tlement of differences. Conference so 
long as conferences are possible, but ar- 
bitration, not the strike and lockout, as a 
court of last appeal. 

Another theory was indorsed with sur- 
prising unanimity, viz., the theory that 
combinations both of labor and capital 
make for industrial peace. It was agreed 
by nearly all the speakers that those 
trudes are the least troubled with strikes 
and lockouts in which both the employ- 
ing and the employed classes are thor- 
oughly organized and so nearly balanced 
in respect of power that neither party 
might safely presume upon the weakness 
or unpreparedness of the other. Carrol 
D. Wright, United States Commissioner 
of Labor, gave this as the sum of his 
observations both here and in Europe. 

Hugh H. Lusk, of New Zealand, for ten 
years a member of parliament there, 
favored the conference with a detailed 
description of the operation of the com- 
pulsory arbitration law there and spoke 
in terms of highest praise of the revolu- 
tion it had wrought in industrial con- 
ditions in that far off land. Whether it 
would prove equally efficient here, if in- 
deed it could ever be drafted in such a 
manner as to make it constitutional, he 
frankly admitted to be an open question. 
A lively brush followed his criticism of 
the dictum of Samuel Gompers, President 
of the American Federation of Labor, 
that labor had a perfect right to strike 
for any reason at all, or for no reason at 
all. This he characterized as not liberty 
but license. 

The discussions on the whole embodied 
much that might be characterized as 
“common horse sense” and it is a matter 
of regret that lack of space forbids the 
printing here of even extracts from them 
The proceedings will doubtless be pub- 


lished in full in due time and may be had 
of the Secretary of the Civic Federation, 
Mr. R. M. Easly, 215 First National Bank 
building, Chicago. Following is the 
major portion of the resolutions adopted 
by the conference and the names of those 
who were appointed as a standing com- 
mittee to keep alive the good work so 
actively begun: 


“To the end that tranquility in the in- 
dustrial world may prevail, this confer- 
ence on conciliation and arbitration would 
make the following recommendations to 
the American people: 

“1. That employers and wage-earners 
should enter into annual or semi-annual 
agreements or contracts. 

“2. That all industries in the United 
States should establish boards of concil- 
iation within the several and varied inter- 
ests to which boards of conciliation all 
differences and disputes arising between 
employer and employe, if not really ad- 
justed between the immediate interests 
concerned, may be referred for settle- 
ment. 

“3. Recognizing the fact that compul- 
sory arbitration—aside from all other ob- 
jections urged against it—is not at this 
time a question of practical industrial 
reform, and, whereas, such systems of 
arbitration as are now in yogue do not 
seem to fully meet the requirements of 
the different interests, and appreciating 
the importance of the subject, 

“We therefore recommend that the pre- 
siding officer of this conference appoint a 
committee to serve for a period of one 
year, to be composed of six representa- 
tives of the employer class and six rep- 
resentatives of the employee class, these 
representatives to be selected as nearly as 
may be consistent from the different sec. 
tions of the country, for the purpose of 
formulating some plan of action looking 
to the establishment of a general system 
of conciliation that will promote indus- 
trial peace. 

“We believe that this conference will 
have in part, at least, failed of its mis- 
Sion unless it strenuously insists that the 
proper time to arbitrate is not after a 
strike or lockout has been inaugurated, 
but before it has begun. We fully re- 
alize that all plans of arbitration and con- 
ciliation will be unavailing unless we are 
all animated by a spirit of fairness and 
justice, and are willing to open our eyes 
to such rights as belong to every citizen.” 

The committee on resolutions and action 
is composed of the following: 

A. C. Bartlett, vice-president Hibbard, 
Spencer, Bartlett & Co., wholesale hard- 
ware merchants. 

Henry W. Hoyt, president National 
Founders’ association. 

Herman Justi, commissioner  I[llinois 
Coal Operators’ Association. 

G. Watson French, vice-president Re- 
public Iron and Steel Company. 

E. D. Kenna, vice-president Atchison, 
Topeka & Santa Fe railway system. 

Chauncey H. Castle, president Stove 
Founders’ National Defense Association. 

Samuel Gompers, president American 
Federation of Labor. 

John Mitchell, president United Mine 
Workers of America. 

Martin Fox, president Iron Molders’ 
Union of America. 

Frank P. Sargent, grand master Broth- 
erhood of Locomotive Firemen. 

Henry White, general secretary United 
Garment-Workers of America. 


James M. Lynch, president Interna- 
tional Typographical Union. 
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TRUSTS NOT NECESSARILY AN EVIL. 


T IS always refreshing to 
hear from a man who 
has the courage of his 
convictions and is not 
afraid to espouse the un- 
popular side of an argu- 
ment. Such a man, ap- 
parently, is Ulysses D. 
Eddy, of the firm of 
lint, Eddy & Co.,of New 
York, who are perhaps 

the largest exporters of general merchan- 
dise in the United States. Speaking of 
the phenomenal growth of the export 
trade in the year just closed—a growth 
which puts this country in the lead of all 
other nations in commercial importance 
—Mr. Eddy, in a recent newspaper inter- 
view, advanced a theory to account for 
the phenomenon which is unique in its 
outspoken praise of an _ institution to 
which it is the fashion to attribute most 
of our commercial woes. 

“What people call trusts,” said Mr. Ed- 
dy, “are responsible for this phenomenal 
trade. Without such combinations of cap- 
ital and interests as. have taken place in 
this country within the last few years 
such growth in aur foreign commerce 
would have been impossible. In the first 
place, it takes a great deal of money for 
a new dealer to build up a market in a 
foreign country, and few manufacturers 
in this country could afford to do so until 
they pooled their issues. Most of them 
were afraid to make the costly effort be- 
cause they feared that as soon as they 
had cultivated a demand other manufac- 
turers in the same line of goods would 
immediately take advantage of the results 
of their enterprise and expenditures. Few 
were willing to take the risk. Then, again, 
small quantities of merchandise cannot 
be handled with economy. It costs just 
as muck to sell $10,000 worth of goods as 
$1,000,000 worth. on which the profits are, 
of course, so many times the larger. 
Therefore the trusts, or whatever you 
may call the amalgamated companies, 
are able to do a foreign business at a 
greatly reduced cost with much greater 
profits than private firms and corpora- 
tions. 

“Tt does not pay manufacturers to sell 
or ship small quantities. The difference 
in freight rates on a cargo and a single 
invoice is of itself a good profit. Former- 
ly orders from foreign buyers were scat- 
tered among a dozen or a hundred differ- 
ent manufactories in small lots. Now they 
are concentrated in large lots, which can 
be handled at the same cost and the same 
trouble. This centralization not only en- 
ables us to produce but to sell and ship 
with greater economy. 

“If you will notice the export statistics,” 
continued Mr. Eddy, “you will see that 
the slowest growth in our foreign trade 
is in the dry-goods line. That is because 
the manufacturers are not organized. 
The most rapid growth is in the various 
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forms of iron and steel, because the man- 
ufacturers in those lines are thoroughly 
organized and have made a united and 
intelligent attack upon the foreign mar- 
ket.” 

This sounds reasonable, and Mr. Eddy 
is deserving of credit for the frank decla- 
‘ation of the faith that isin him. Hither- 
to we have heard altogether too much 
from the prosecution and nothing at all 
from the defense, the inference naturally 
being that they came not to the light be- 
‘ause their deeds were evil. Doubtless 
hostile public opinion has had much to do 
with sealing the lips of trust officials and 
when saner judgment shall have taken 
the place of popular fear of this bogy 
man, when politicians shall have ceased 
to convert that fear into political capital 
and the public press shall have learned 
that unreasoning abuse has palled on the 
publie palate, it will be learned that this 
bogy man wasn't such a terrible fellow 
after all. 

If a mere lay student in the field of 
economics might venture an analysis of 
the matter his analysis would be some- 
thing like this: From time immemorial 
men have accepted without question the 
teaching of the sages that competition is 
the life of trade, with the result that busi- 
ness has been converted into a Jugger- 
nautal car for the crushing out of our 
manhood of every instinct except the 
commercial. Men have throttled every 
generous impulse and quieted their con- 
sciences with theassurance that they were 
but meeting the demands of business. 
Wages have been forced below the living 
point and mere babes put to work in or- 
der to reach a lower and still lower cost 
of production that competition might still 
be met. What has been the result when 
the law of competition has been allowed 
to work out its logical end? The sweat- 
Shop furnishes the answer. Unspeakable 
degradation of the laboring class, a re- 
volting inhumanity on the part of the 
eniploying class. 

In these latter days the germ of a new 
idea has been taking root. It might be 
formulated as follows: Co-operation is 
the life of trade. Competition has never 
been, can never be anything but the death 
of trade. To this new idea certain men, 
a generation ahead of their time, have 
become converted, and unlike most men 
who are ahead of their fellows they have 
reaped a golden harvest for their pains, 
not, however, escaping the abuse always 
meted out to innovators. 

Like politics, this idea has made strange 
bed-fellows, and it is to be feared that 
they are not always frank with them- 
selves and with each other. Take, for in- 
stance, the position of organized labor. 
No more vociferous opponent of trusts 
could be found than the typical labor 
leader, yet it would be hard to point out a 
more strongly intrenched trust than the 
federated labor unions of the country. 
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But it is not expected that any union man 
will admit the soft impeachment. So, too, 
of the great aggregations of capital. In 
the doctrine of their promoters they are 
but “judicious combinations for the meet- 
ing of ruinous competition.” Some day 
we shall hear from the consumers’ trust. 
Then we may expect the price of our sta- 
ples to be determined by the cost of raw 
material plus a living wage and a rea- 
sonable profit. Such a price the consumer 
could well afford to pay because of the 
fair price he received for his efforts in the 
commercial field. 

What then of the future? The signs of 
the times seem to leave no doubt that the 
new idea has come to stay. And those 
who try to repel the invasion of an idea 
are like the silly king who thought to stop 
the incoming tide with his foolish little 
sceptre. It can’t be done. But what can 
and will be done is this: Men with warm 
hearts and cool heads will take the idea, 
develop it along public-spirited instead of 
selfish lines, and make it the basic prin- 
ciple of business enterprises worthy to 
exist in a country whose governmental 
ideal is “of the people, for the people, and 
by the people.”’ 

That such an evolution of business 
methods and ideals will come about with- 
out periodical disturbances and without 
hardship to individuals is hardly to be 
expected. At the present stage of pro- 
gress hundreds of thousands of men are 
suffering from the changed conditions of 
trade. But to admit that because this is 
so the future is dark and hopeless is to 
admit that we have Jost in a generation 
the power in which our fathers grappled 
with grievous problems and brought them 
to a happy solution. 

Apropos of the change that is coming 
over the spirit of our dreams, of the grow- 
ing idea among employers that they owe 
their employes something more _ than 
wages, we cannot do better than to quote 
the sentiment of that great-souled man, 
Washington Gladden: 

“I think of that morning on the shore 
of Galilee, where, after his resurrection, 
our Lord appeared in the early dawn to 
the disciples who had toiled all night and 
taken nothing. ‘Children,’ said the Mas- 
ter, ‘have ye aught to eat? They an- 
swered him, ‘No.’ And he said unto them, 
‘Cast the net on the right side of the boat 
and ye shall find.’ They cast, therefore, 
and now they were not able to draw it for 
the multitude of fishes. If through the 
long night of the centuries the toilers on 
the sea of life have taken less than they 
hoped for, may it not be because they 
have sought their gains on the wrong 
side of human nature—on the side of self- 
ishness and strife? And is it not His voice 
—the voice of the Son of man—that now, 
in the dawning of a better day, we hear 
bidding us cast the net on the other side; 
to believe that love is wiser than craft, 
and that the hand that is open to give will 
forever hold more of the good of life than 
the hand that is clenched to keep?’ 
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A Solid Business House. 


One of the largest establishments of its 
kind in the world is the John Simmons 
Company, of New York City. The main 
offices of the company are at 106-110 Cen- 
tre street, at which place they have large 
and conveniently arranged counting 
reoms. The basement of the building is 
used for a warehouse for malleable fit- 
tings, the upper stories being devoted to 
brass goods and supplies, of which the 
company carries au immense line. 

At Nos. 9 and 11 Franklin street con- 
necting with the above stores, are the 
shipping and receiving departments. Here 
is carried in the first floor and basement 
a very large stock of cast iron fittings. 
On the second floor of the building are 
the offices of the export department and 
the general filing department, with the 
latest and most improved system for 
taking care of the company’s correspond- 
In the other parts of this building 


ence, 





is carried a large stock of general plumb- 
ing supplies, enameled iron and earthen- 
ware. 

The company built and owns on Leon- 
ard street two large modern buildings, 
one of which (No. 155-157 Leonard 
street) runs through to Baxter street. On 
the first floor of this building are the pipe 
cutting machines. In the basement is 
earried a large stock of extra large fit- 
tings in cast iron, standard and extra 
heavy, screwed and flanged up to and 
including 16 inches. Here also is situated 
the power plant, dynamo, etc., as well as 
the department for coil building. On the 
upper fleors they carry a large stock of 
recessed drainage fittings which are now 
generally used in all large buildings. 

Until recently the company occupied a 
building, No. 85-91 Elm street, where they 
ran three or four of their pipe-cutting 
machines by electric dynamo, independ- 
ent of their regular cutting shop. Here 
they cut and threaded pipe up to and in- 
cluding 18 inches, and carried a small 
stock of pipe for the local trade, a man 
being always on call, enabling them to 
give their customers prompt service in 
ease of breakdown, at any time of night, 
as well as on Sundays and holidays. 
Owing to the opening of the street for the 
tunnel this place had to be _ given 


up and new quarters secured. They ac- 
cordingly purchased and rebuilt another 
building in the same block as their stores 
and adjoining their shipping and receiv- 
ing department, Nos. 5 and 7 Franklin 
street, to the ground floor of which they 
transferred the independent cutting shop 
or annex. 

The second floor of the building, 9 and 
11 Franklin street, has been fitted up as a 
model nipple shop, where many machines 
are kept constantly busy. On one of the 
floors a suite of apartments for the fore- 
man of the nipple shop have been fitted 
up, so that he may be always on call for 
after hours as stated above. 

The company has a bulkhead at Pier 
No. 51,with a warehouse opposite, No. 381 
South street, running through to Front. 
Here are also the stables for the draft 
horses of the company. In this building 
they carry from 80 to 100 cars of pipe of 
all sizes from one-eighth inch to eighteen 
inches, standard, extra strong, and double 
extra strong. 

The company has in use in the various 
establishments between thirty and forty 
pipe machines, but owing to the great 
demand have recently been obliged to 
add two new machines to the list. They 
have recently added a lathe thirty feet 
long with a forty-eight-inch swing, which 
has been placed on the floor of the mdin 
cutting department of the Leonard & 
Baxter street building. This will enable 
them to face and turn off the largest fit- 
tings and lengths of pipe likely to be 
ealled for. 

All of the departments are connected 
by means of a= private’ telephone 
switchboard, connecting their twenty- 
three instruments, which greatly facili- 
tates the management of so many and 
widely separated departments of the 
work. 

Taken all in all the Simmons Company 
have an equipment for their work which 
could hardly be surpassed for complete- 
ness and convenience. 

The very large and complete assertment 
of the stock they have carried for many 
years has established a proverb in the 
trade, which is—“‘If you don't find it at 
John Simmons Company, it is not to be 
found.” 


A New Method of Sewage Disposal. 

The growth of population in this coun- 
try, and particularly the growth of cities, 
has turned the attention of many to the 
subject of sewage purification. A method 
that receives widespread approval is that 
of the septic tank. In a letter to Dr. 
Baker, of the Michigan State Board of 
Health, John W. Alvord, C. E., of Chi- 
cago, gives the following brief history of 
the septic tank: “The septic tank was 
first installed at Exeter, England, in 1864, 
on a large scale by Mr. Donald Cameron, 
the Borough Surveyor, and has been in 
use ever since with marked success. It 
has, however, been subject to much con- 
troversy, and it is evident that for all 
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kinds of sewage, some care must be used 
and great experience must be had with it 
before it can be certainly successful in 
every case. It is quite evident that in all 
filter beds, whether covered or uncovered, 
all anaerobic and aerobic organisms have 
their place. In the ordinary sand filter 
the aerobic organisms operate freely in 
the upper layer of the bed while the 
anaerobic organisms are found in the 
lower portions of the bed where they are 
not exposed so freely to oxygen and light. 
Aerobie organisms have been found in 
the septic tanks as well as the anaerobic 
variety. In this connection, see the very 
" interesting report made by Dr. Sime 
Woodhead to the Baltimore sewage com- 
missioners last year.” 

Septic tanks have been installed in a 
number of places during this last year, 
and a large one has been in operation for 
over six years at Champaign, Ill., and 
Kewanee, Ill. The Champaign tank was 
designed by Prof. A. N. Talbot of the 
University of Illinois, and was installed 
about the same time as the Exeter tank. 
This is a very successful tank and gives 
high rates of purification. 

Another tank has been installed and is 
in operation at Kewanee, Ill., also de- 
sigued by Prof. Talbot; an/l a very large 
tank is now being built at Marion, Ia.., 
designed by Mr. F. Herbert Snow, of 
Boston, consulting engineer. Michigan 
has not been behind hand in experimental 
work along this line. Last March there 
was installed at Holland, Mich., a small 
experimental septic tank which took the 
sewage from the City Hotel, a bank and 
several stores, and has worked very suc- 
cessfully during the entire season. Dr. 
Baker visited the tank with Mr. De 
Young, the superintendent of public works 
of the city of Holland, and was much 
pleased with the work it had been doing 
during the summer. It has received about 
ten to twelve thousand gallons of sew- 
age per day, and it is computed from the 
grains of suspended matter per gallon, 
that it has satisfactorily oxidized about 
one hundred cart loads of sewage sludge, 
causing so much to totally disappear. 
This without any offense of any kind, 
either about it or in standing right upon 
it. The effluent from the tank is emptied 
into a marsh, and is subject to some 
slight further decomposition, showing 
that a perfect plant would need after 
treatment. It is proposed that Holland, 
after further experience of the winter, 
will install several of these tanks for the 
disposal of the city’s sewage, and will 
modify somewhat the system designed 
for this purpose. 





BURGLARS MAKE A HAUL. 
Albany, N. Y., Dec. 22.—(From a Staff 
Correspondent.)—During Tuesday night, 
thieves forced an entrance to Thomas W. 
Prior’s plumbing store at 201 Central 
avenue. About 300 pounds of solder 
were taken. 
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WISCONSIN STATE CONVENTION. 


HE annual convention of 
the Wisconsin State As- 
sociation of Master 
Plumbers came to order 
at the fall of President 
Dengel’s gavel in the St. 
Charles Hotel in Mil- 
waukee at 10 a. m., 
Thursday, January 9th. 

The roll call showed that a very small 
proportion of the delegates expected 
from out of town had yet arrived, the 
greater number of them coming in on 
morning trains and reporting in time for 
the executive session, which was called 
for two o’clock. 

There was very little preliminary 
sparring, the meeting being apparently 
strictly for business. President Hanley 
of the Milwaukee local welcomed the 
convention on behalf of his colleagues 
in a very few words, promising the dele- 
gates that the entertainment committee 
had a program for their leisure hours 
which he trusted would make their stay 
in Milwaukee thoroughly enjoyable. 

President Dengel accepted the prof- 
fered hospitality of Milwaukee local on 
behalf of the state association, and as- 
sured its president that the delegates 
would be very glad to play out of school 
hours. 

The roll was then called by cities, the 
following delegates responding to their 
names: 

APPLETON, W. S. Patterson & Co., Ryan 
& Long. 

BaRABOO, John Arnott.’ 

BELoIT, Franz & Newton, C. 8S. Gregory. 














CoLuMBuS, E. L. Pine. 

Fonp pu Lac, Friedel & Seresse. 

GREEN Bay, Sanitary Construction Co. 

KENOSHA, Chas. H. Goodman. 

La Crosse, Fetter, Baker, Nieber Co.; 
Jas. A. Trane. 

Mapison, Geo. Kraft, Melzer & Hyland, 
Wm. Owens, Jos. Sutter. 

MENOMINER, A. F. Schoenhoff. 

MILWAUKEE, J. Belz, Bringlinger & 
Stuckert, B. Dale, F. Dengel & Co., 
Dearsley Bros., E. H. Disch, Ed. Dillman, 
Dorrler & Cook, Edgar Downer, E. T. 
Doyn, W. H. Egan, Wm. Ehrbach, P. A. 
Fuchs, Wm. E. Goodman, Grassler & 
Gezelschap, Frank Griebel, Wm. H. Hal- 
sey, G. V. Hanley, Chas. Harper, P. 
Jensch, Fred Julien, J. B. Julien & Co., 
Chas. Kinzer, Chas. Kunkel, Hugo Lip- 
pert, A. J. Maag & Co., A. Meloy, L. F. 
Meyer, Murphy Bros., Chas. Polacheck 
& Bros., H. Roth, Chas. Schumann, A. R. 
Schwind, H. Siebert, F. J. Smith, L. R. 
Stollberg & Co., Stemper Bros., Ben Tank, 
Chas. Voelz & Bros., Wenzel & Hensch, 
W. T. Werner, J. Williams, W. Winne- 
man, Wittig Plumbing Co., Jos. Wittig, 
Martin Van Roo. 

NEENAH, C. W. Nelson. 


ST 


OSHKOSH, J. Geo. Mueller, O. A. Toner. 
RACINE, O. C. Davis, J. Voelkers. 
SHEBOYGAN, Louis Sonntag. 

SUPERIOR, Neil & Co., Stack Bros., J. P. 
Wray & Co. 

WATERTOWN, D. F. Kusel. 

Routine business was taken up in its 
regular order, the president’s annual re- 
port, the reading of the minutes of the 
last meeting and the reports of the state 
vice-presidents being, on motion, carried 
over until the executive session. 

The following committees were recom- 
mended by the convention and appointed 
by the chair: 

COMMITTEE ON RESOLUTIONS—A. R. 
Schwind, L. Ff. Meyer, A. J. Maag, all of 
Milwaukee. 

AUDITING COMMITTEE—Geo. Kraft, of 
Madison; G. B. Gregory, of Beloit, and 
J. B. Julien, of Milwaukee. 

THE EXECUTIVE COMMITTEE Was com- 
posed of the following gentlemen: 

I’. R. Dengel, of Milwaukee, president 
of the State Association. 

W. EF. Stack, of Superior, vice-presi- 
dent. 

Chas. Polacheck, of Milwaukee, past 
president. 

Geo. Reeke, of Green Bay, treasurer. 

Hugo Lippert, of Milwaukee, secretary. 

L. R. Stollberg invited the convention 
to attend in a body a theater party which 
was to be given in the evening by Mil- 
waukee local for their delectation. Only 
eight men out of the hundred and odd 
present begged to be excused. A recess 
was taken until two o’clock, the interim 
being given over to the cementing of old 
friendships among the members and the 
making of new ones. Little groups of 
delegates gathered in the various rooms 
grouping around the hotel lobby and dis- 
cussed the subjects that were uppermost 
in their minds. It was obvious to any 
one that the utmost harmony and good 
feeling prevailed in the ranks of the 
members, whatever might be their dif- 
ference of opinion on the subjects under 
discussion. Cigar smoke was thicker 
than Chicago air, and occasionally little 
bunches of individuals who found the 
smoke irritating to their throats would 
pass through the little doors that lead 
to the dispensary of liquid refreshments. 

Promptly at two o’clock the convention 
was called to order in executive session, 
and all who knew not the password were 
excluded from the charmed portals of 
the convention hall. All that transpired 
there may never be known to the vulgar 
uninitiated, but whatever the nature of 
the business transacted it was not at all 
displeasing to the majority of the dele- 
gates, and resulted in no disturbance of 
the feeling of good fellowship which was 
still very much in evidence after the 
adjournment of the meeting. 
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In the evening the local plumbers 
called at the hotel and escorted the dele- 
gates in a body to one of Milwaukee's 
popular theatres, where vaudeville 
reigns, and the whole crowd pitched in 
to enjoy an evening of frivolity after a 
day of serious deliberations. Certain 
ones of the audience were picked out— 
presumably because of their well-known 
good nature—as targets for the wit of 
the performers, who had, of course, been 
coached up so that they were able to 
make some very telling hits. The usual 
string of jokes about the length of the 
plumber’s bill was also sprung, and each 
one evoked a hearty laugh from the au- 
dience in spite of its extreme age. The 
fact was the plumbers were out for a 
good time and were bound to enjoy them- 
selves. However, the show was a very 
good one of its class, and Milwaukee 
local had no reason to feel that its hos- 
pitality was not appreciated by its 
guests. 

At Thursday’s sessions executive busi- 
ness was again taken up and the reports 
of officers received. The district vice- 
presidents reported business in their re- 
spective sections very good, and _ the 
working of the association as thoroughly 
harmonius. 

The following officers were elected for 
the ensuing year: 

President, F. R. Dengel, Milwaukee. 

Vice President, J. P. Wray, Superior. 

Treasurer, Geo. F. Reeke, Green Bay. 

Secretary, Hugo Lippert, Milwaukee. 

District Vice Presidents: F. E. Green, 
Janesville; Louis Sontag, of Sheboygan; 
J. A. Trane, of La Crosse; Jos. Niel, of 
Superior. 

Delegates to the National Convention: 
Chas. Polacheck, of Milwaukee; Jos. Niel, 
of Superior. 

Delegate to I. S. League: S. V. Hanley, 
Milwaukee. 

Resolutions of condolence to the family 
of Herman A. Wittig were adopted and 
spread on the record. 

Beloit was chosen as the next conven- 
tion city. 

In the evening a banquet was served 
to the delegates in the dining room of the 
St. Charles, which we may be sure few 
failed to attend. Your’ representative 
was unfortunately compelled to be ab- 
sent from this function in order that the 
readers of “Domestic Engineering” 
might have this report in this week’s 
edition. From the handsome manner in 
which the delegates were entertained up 
to the time of his departure, however, it 
is safe to conjecture that the affair was 
an elaborate one to which full justice 
was done by all who were lucky enough 
to attend. 


RESOLUTIONS ON THE DEATH OF HERMAN 
A. WITTIG. 

At a meeting of the Milwaukee Master 
Plumbers’ Association held November 19, 
1900, the following resolution was unani- 
mously adopted: 
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Death, sudden and unexpected, has in- 
vaded our ranks. The Grim Reaper has 
cut off one of our best members, 
Herman A. Wittig. His sudden taking 
off was, as it were, a thunderbolt from a 
cloudless sky; the lightning flash that 
rent our hearts. It was a shock so sud- 
den, so terrible, that we could hardly 
realize it was true. It was a reality, 
painful and sorrowful to contemplate, 
but the contemplation brought vividly to 
our minds his many good attributes as 
a member of our association and the 
community in which he lived. Loving 
and loyal in his friendships, diligent in 
his work, practical in his methods, en- 
thusiastic in his undertakings, faithful 
to his trusts, conscientious in his obli- 
gations, impartial and fearless in the per- 
formance of his duties, earnest in ex- 
pression, sincere in his convictions, he 
was to our association an honest and true 
member. We mourn his loss and 

Whereas, The Milwaukee Master 
Plumbers’ Association, realizing that 
their loss, though great, is as nothing 
compared to the affliction imposed on his 
family by his death, and trusting that 
the Divine Ruler will give them the nec- 
essary strength and fortitude to bear up 
under their great and sorrowful burden 
the members of the Milwaukee associa- 
tion hereby resolve: 

That the president of this association, 
in behalf of the members thereof, tender 
to the family and relatives of our de- 
ceased brother their most heartfelt sym- 
pathies, and that a copy of this resolu- 
tion be spread upon the minutes of this 
meeting as a mark of respect to the mem- 
ory of Herman A. Wittig. 


Convention Notes. 


H. A. Luedke, of 313 Grove street, Mil- 
waukee, was not inclined to take a very 
cheerful view of the present situation or 
of future prospects. Cheer up, Luedke; 
there’s a good time coming. 


Stemper Brothers, of 314 National ave- 
nue, Milwaukee, report that they never 
had a better year since they began busi- 
ness than the season just closing. This 
in spite of a rather late start. 


Messrs. J. Geo. Miiler and O. A. Toner 
were delegates from the much maligned 
city of Oshkosh. Plumbers there have 
had a very good season, but the heating 
trade has not kept pace. Even in that 
branch, however, there has been small 
cause for complaint. 


D. & F. Kilsel, of Watertown, are hard- 
ware merchants as well as plumbing 
and heating contractors. They have 
found business rather dull in all 
branches this season, but look for a 
brightening up of trade with the spring 
building. 

Wm. Pine, of Columbus, has a town 
of 3,000 inhabitants to himself, with 
only occasional competition from outside 
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sources. He is kept just about comfort- 
ably busy on water works jobs and in- 
stalling the dry well system of sewerage, 
the town having as yet no public sewer 
system. Plumbing under these condi- 
tions differs much from city work, and 
as Mr. Pine is an enthusiast on plumb- 
ing problems, a chat with him proved 
instructive as well as interesting. 


E. Rickersberg, of the United Brass 
Manufacturing Company, of Cleveland, 
was the guest of the Polacheck brothers, 
and apparently enjoyed the hospitality 
of the city as much as though he were 
himself a knight of the deadly torch. 
He says he expects to be up in that cor- 
ner of the country a good deal now, hav- 
ing quit the profession of globe trotting 
and settled down to cover a certain terri- 
tory thoroughly and often. Good luck to 
him. 


FRANK R. DENGEL, OF MILWAUKEE. 


Frank R. Dengel, whose portrait ap- 
pears herewith, is the genial plumber 
who has, as president, guided the desti- 
nies of the Wisconsin Association 





through the past year. In_ business 
meetings he is a strict disciplinarian 
but never loses that affability which is 
the secret of his popularity among all 
with whom he comes in contact. 
LATER—Since the above account was 
sent in Mr. Dingel has again been elect- 
ed to the presidential chair, We congrat- 
ulate the Wisconsion association on their 
good judgment in returning to office a 
gentleman who has proved himself so 
eminently fitted for the place. 


O. C. Davis, of heater fame, was in 
Milwaukee during the convention and 
gave your representative a good account 
of plumbing and heating conditions in 
Racine, his home city. He has again 
entered the plumbing field after having 
temporarily given it up to push the sale 
of his hot water heater. From all ac- 
counts, Mr. Davis has a very good thing 


in his heater patents, and a company to 
manufacture them on a large scale is one 
of the possibilities of the near future. 


The irresistable Currier, of R. Esta- 
brook’s Sons, Boston, was present in all 
his glory, and regaled the delegates with 
song and story, the burden of both be- 
ing, of course, the merits of his pet 
hobby, the Sisson Insertable Joint. Cur- 
rier calls himself a missionary, his mis- 
sion being evidently to convert men into 
smokestacks. He is a good fellow, is 
Currier, and plumbers who have looked 
upon his genial smile will not soon forget 
him or his specialty. 


An impromptu bowling party was or- 
ganized before supper Wednesday even- 
ing, and some rattling good scores were 
made. The northern delegates seemed to 
have the best of it, Reeke, of Green Bay, 
Sontag, of Sheboygan, and Nell, of West 
Superior, rolling up big scores. Stollberg 
and Polacheck, of Milwaukee, showed 
that they understood the science of the 
game. Your representative, however, 
brought down disgrace upon his head by 
allowing most of the balls to roll into 
the sewer. 


Among the recent changes in the Mil- 
waukee trade is the retirement of Mr. 
Barney Pripps, who was associated until 
recently with the firm of F.W.. Pripps 
& Bro. Mr. B. Pripps retires in order to 
give more of his attention to his large 
number interests in Iron county, Wiscon- 
sin. F. W. Pripps commenced business in 
1880 and in 1894 took in his brother 
Barney as partner. F. W. Pripps, whose 
business integrity and uniform courtesy 
have won him a host of friends, will con- 
tinue the business alone. His many 
years of untiring effort have secured for. 
him a very fair proportion of Milwau- 
kee’s plumbing business. 

M. F. Jones, of Philadelphia, recently 
set Cooper’s fixtures in the bath room of 
Mr. John C. Hahn, of that city.—Adv. 


City FATHERS MAKE A STAND. 

The foliowing ordinance, recently passed 
by the city fathers of Anniston, Ala., is 
certainly an unusual bit of paternal legis- 
lation, but who shall say that it is not a 
step in the right direction: 

“AN ORDINANCE 
“To Require the Use of Toilet Paper in 
the Water Closets in the City of 
Anniston, Ala. 

“Be it ordained, by the City Council of 
Anniston, That, on and after the passage 
of this ordinance it shall be unlawful for 
any person to use any paper in the water 
closets in the city of Anniston, except toi- 
let paper. 

“Be it further ordained, That any per- 
son violating the provisions of this ordi- 
nance shall, on conviction, be fined not 
less than five nor over twenty dollars. 

“A copy of this ordinance to be fur- 
nished each householder. 

Approved: O. Z. Henderson, Mayor. 

““Adopted Sept. 13, 1900.”’ 














DOMESTIC ENGINEERING 


71 


Items of Very General Interest. 


BaTH TUBS FOR TENEMENTS. 

Cincinnati, O., Dec. 19.—(From a Staff 
Correspondent.)—There was a feeble gasp 
of opposition to the tenement house bath 
tub ordinance, last night, in the Board 
of Legislation, which was ruthlessly put 
out of the way by the efforts of its 
friends. The ordinance passed, and here- 
after new tenement houses will have to 
be equipped with bathing facilities for 
all the tenants, unless the courts shall 
determine that such an act cannot be 
legal. 

Mr. Mullen, the author of the measure, 
however, says he thinks the ordinance 
can be enforced just as any other regu- 
lation which the building inspector must 
enforce, and he thinks besides that it is 
an ordinance that will do a great deal of 
good for poor people in crowded tene- 
ments, while not being a hardship on 
landlords. 

By Way OF SHOWING APPRECIATION. 

Columbus, O., Dee. 24.—(From a Staff 
Correspondent.)—D. H. Sowers enter- 
tained Thursday night with a banquet at 
his new home, 1134 East Broad street, 
for the men who built the house. There 
were about 100 present, composed of the 
architects, contractors and workingmen 
—stonemasons, bricklayers, carpenters, 
plumbers, slaters, etc. 

The banquet was in charge of James 
Goodale and the tables were spread in 
the ballroom, which was tastefully dec- 
orated. An elegant menu was served. 
Mr. Sowers acted as toastmaster and 
short speeches were made by a number 
of those present. Music was furnished 
by the New York Trio. 

ASK FOR HEATING FRANCHISE. 

Lincoln, Ill., Dec. 24.—(From a Staff 
Correspondent.)—The street railway com- 
pany has applied for a franchise for a 
heating plant in the city. It asks for 
privilege of excavating to lay pipes, etc. 
The central plant will be at the power 
house, on Kickapoo street. The pipes 
are to extend through the entire business 
portion of the city, west to Broadway 
and to Elm street, and east and north 
into the Fifth ward. The council listened 
to the reading of the franchise with fav- 
or and are disposed to grant the fran- 
chise, provided they have assurance that 
the work will be done and the plant 
equipped properly. A heating plant is 
something desired and much needed, es- 
pecially in the business section of the 
city. 

QUEENS BorouGH PLUMBERS. 

Jamaica, L. IL, Jan. 4.—The Master 
Plumbers’ Association of Queens Bor- 
ough met in the store of George Jerry 
in Jamaica yesterday, the meeting place 
having been changed from Long Island 
City. A contribution of $25 was for- 
warded by the association to the Gal- 
veston sufferers. 


MANHATTAN’S NEW OFFICERS. 

Manhattan branch of the New York As- 
sociation of Master Plumbers has elected 
the following officers: 

President, Andrew H. Brown; vice- 
president, Bartholomew fF. Donohoe; 
treasurer, Philip Brady; recording secre- 
tary, Thomas A. Hill; financial secretary, 
Joseph F. Sweeney; sergeant-at-arms, 
Terence J. McCormack; marshal, Wm. 
Kirchof; trustees, Thomas J. Tuomey, 
chairman, [saac O. Shumway, John Rene- 
han, Charles Tucker, Isaac J. Brown. 
Members executive committee, “Greater 
New York Association,’ Andrew H. 
Brown, Thomas A. Hill, ex-officio; Isaac 
J. Brown, Samuel L. Maleolm, John Ren- 
ehan, Thomas F. McCaul, Philip Brady, 
Terence J. McCormack, Wm. J. McDer- 
mott, Milton Schnaier, James F. Kelly, 
Frank Reynolds, Edward J. Brady, Geo. 
F. MeQuillen, Bart. F. Donohoe, Isaac O. 
Shumway, Jonas A. Rossman, Thomas F. 
Gaynor. 

No RIGHTS IN MINT. 

Denver, Colo., Dec. 20.—(From a Staff 
Correspondent.)—City Plumbing Inspec. 
tor McBryde was informed this morning 
by Police Magistrate Thomas that the 
city had no rights whatever inside the 
grounds devoted to the new mint build- 
ing. The court held also that the plumb- 
ing in that building need not be subject 
to inspection under city ordinances, as 
are buildings erected by private individ- 
uals within city limits. 

SCHEME FOR REMOVING PAVEMENTS. 

Omaha. Neb., Jan. 9.—Plumbing In- 
spector Cook says that when cold 
weather comes on there will doubtless 
be more or less trouble about the freez- 
ing of water pipes. Where it is neces- 
sary to get down to the pipes through 
stone pavement he suggests that a quan- 
tity of gasoline be poured in the inter- 
stices and set on fire. The heat, he Says, 
will allow the paving blocks to be re- 
moved almost as easily as in the sum- 
mer time. This plan will be followed 
here when it becomes necessary to tear 
up any stone paving this winter. 

OVER AN EMBANKMENT. 

Pittsburg, Pa., Dec. 26.—(From a Staff 
Correspondent.)—A horse and wagon be- 
longing to Frank Carothers, a plumber, 
of Center avenue, and driven by William 
Jones, rolled over an embankment along 
East Herron street yesterday. Jones es- 
caped by jumping. At the foot of the 
hill the horse became wedged in between 
a house and a wall. All efforts to lift 
the animal by rope and tackle failed. 
Finally Inspector J. N. Kidney, of the 
Humane society, who had been called, 
asked for volunteers to take down the 
wall. After five hours of work the wall 
was torn out sufficiently to remove the 
horse, which was found to have suffered 
but little injury. 


PLANNING MANY IMPROVEMENTS. 

Yankton, S. D., Dec. 16.—(From a Staff 
Correspondent.)—It has been practically 
decided that active work will begin at 
once in the spring upon a new water sys- 
tem for the city of Yankton. The plans 
provide for the exchange of the present 
undesirable artesian water for Missouri 
river water and will include, with the 
laying of new mains in _ the principal 
streets, the adoption of a heating system 
to be supplied for the whole city from 
the waste steam of the pumping station. 
The system is entirely practical and will 
be expected to supply steady heat fer a 
business or residence building without 
any of the troubles of keeping up fires 
and at less expense than is now incurred 
for the purchase of coal alone. The city, 
in the spring, will probably also add its 
own electric light system to its numerous 
contemplated improvements. 


ADOPTS NEW PLUMBING CODE. 


Oakland, Cal., Dee. 16.—(From a Staff 
Correspondent.)—At the regular meeting 
of the board of health last night a plumb- 
ing ordinance formulated by the mem- 
bers of the plumbing committee, aided by 
Sanitary Inspector Smith and a repre- 
sentative of the Plumbers’ Association, 
was adopted. It was then referred to 
the council with a recommendation that 
it be adopted as a substitute for the ordi- 
nance prepared by the council. 

Dr. Maher, of the committee on plumb- 
ing, stated that the new ordinance em- 
bodied the best features which could be 
suggested by Sanitary Inspector Smith 
and Mr. Sturm, of the Plumbers’ Asso- 
ciation; that it was copied largely from 
ordinances now in force in other cities, 
and that he hoped it would prove satis- 
factory. 

The new ordinance contains the follow- 
ing additions and changes: 

In addition to filing notice and plans 
at the health office of work done, all 
plumbers must also give the name of the 
owner of the premises, the architect and 
the exact location of the building. 

All cast iron pipes and fittings under 
ground and under buildings must be of 
heavy material. 

When buildings are moved or erected 
upon lots on which sewers are already 
laid, the old sewers must be replaced by 
east iron sewer pipe. 

Vent pipes must extend at least six 
inches above the center ridge pole of 
all buildings. The pipe must be filled 
with water and tested before the work 
be accepted by the inspector. 

The new ordinance also contained a 
number of other changes which it is 
thought will tend to protect the people 
from diseases resulting from defective 
plumbing as well as a number of minor 
changes for the benefit of the plumbers. 
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To START CRUSADE. 

Portland, Ore., Dec. 20.—(From a Staff 
Correspondent.) — Plumbing Inspector 
Hulm has found a district in the vicinity 
of Fifth and Sixth and Sherman streets 
where all the houses have old and de- 
fective plumbing. He says that there has 
been a number of cases of sickness in 
this district and this led to an investiga- 
tion which resulted in the discovery of 
a lot of defective plumbing. There is a 
sewer convenient and he will serve no- 
tice on the residents of this district, 
which covers about a block, to place 
their houses in sanitary condition at 
once, 

PLUMBERS’ ADVICE. 

Chester, Pa., Dec, 26.—(From a Staff 
Correspondent.)—Plumbers caution the 
people about the care of the water backs 
in the kitchen stoves, especially in view 
of the accidents that have occurred in 
this city during the past few years. 

“Before putting the draft on the kitch- 
en stove in the morning try the warm 
water spigot in the sink and if it is not 
running, do not let the fire come up. 
If the ordinary means for thawing out 
the pipe are unsuccessful, send for a 
plumber as the best way to save money. 
Never attempt to thaw out a frozen pipe 
by building a fire in the kitchen stove. 
It is dangerous to use the kitchen stove 
if the water cannot circulate in the boiler 
and an explosion is likely to result.” 

CITIES MAY FURNISH HEAT. 

Omaha, Neb., Dec. 20.—(From a Staff 
Correspondent.)—Events may prove that 
the decision of the Nebraska supreme 
court, handed down last spring, declaring 
cneonstitutional the act under which 
cities of the first-class, with populations 
not less than 5,000 or greater than 25,- 
000, are incorporated, will ultimately re- 
sult in the inauguration of a vast system 
of municipal heating. 

The decision of the court necessitates 
the drafting of a bill repealing the old 
law and providing a new. The mayors 
of a number of the cities coming under 
this provision, Fremont, Nebraska City, 
York, Grand Island, Hastings and Bea- 
trice, have conferred for the purpose of 
drawing up a new bill which shall be 
complete and desirable in its every de- 
tail, giving the cities under its jurisdic- 
tion all of the privileges and liberties pos- 
sible. One of these new and hitherto un- 
known features in this state will be set 
forth in a clause giving to municipalities 
of this class the right to establish and 
operate public heating plants. 

“We furnish the people light and water 
as it is, so why not give them warmth 
and comfort in winter as well?” said 
Mayor Fred W. Vaughan of Fremont, 
who was in Omaha yesterday looking up 
data for the new act from various 
sources. 

“Municipal heating is surely one of the 
next things in the way of municipal pro- 
gress. We are approaching the time 
when it will be demanded. When the 
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people begin to appreciate how much 
pleasanter, cheaper, more comfortable 
and thoroughly satisfactory it is to have 
a constant, equitable heat in their houses 
in winter, without the dust, dirt and an- 
noyance of coal and stoves, it will not be 
long before the idea grows into an es- 
tablished fact.” 
ROBBERS MAKE BIG HAUL. 

Kansas City, Dec. 14.—(From a Staff 
Correspondent.)—The burglars, who in- 
vaded the plumbing shop of Lohoefner & 
Kiernan at 2300 Washington avenue 
twice during Tuesday night were very 
bold, evidently knowing there was little 
danger of police molestation. They made 
two trips, carrying off everything of value 
in the shop. including two bath tubs, two 
tons of lead pipe, several hundred pounds 
of brass fittings and a lot of tools. Not 
satisfied with this plunder they went 
even further, forced open a stable in the 
rear and stole a wagon and a lot of har- 
ness. The wagon was used to haul away 
the plunder, making two trips. In all the 
property stolen is valued at $1,000. Both 
burglaries were reported to the Four 
Courts. 

The burglars were kind-hearted to a 
certain extent. They brought along their 
own horse to use in hauling the plunder. 
Not having any use for the horse of the 
plumber it was not stolen. 

Two Bic CONTRACTS. 

Blue Island, Ill., Dee. 27.—(From a 
Staff Correspondent.)\—Vaudenberg & 
Pronger have recently closed two large 
contracts that will keep them hustling 
for some time. One is with the Midlo- 
thian Club for a large amount of piping 
and heating apparatus, and the other is 
with the Montgomery Ward Co. for their 
large warehouse and factory which they 
will erect at Chicago Heights. The right 
kind of work, the right kind of prices 
and the “get there” feature always wiBs. 


BUILDING AN ELEGANT BATH. 


Indianapolis, Ind., Dec. 22.—(Hrom a 
Staff Correspondent.\—The Jungclaus 
company is building a costly bathhouse 
for the Indiana Mineral Springs Com- 
pany, near Attica. It will cover an ir- 
regular space about 120 by 175 feet. It 
will be one of the finest establishments 
of its kind in the country, with its tile 
floors and marble wainscoting; its dress- 
ing rooms, rest rooms and rooms devoted 
to social purposes. The building will be 
steam heated; its cost, $45,000. 

OFFICIALLY DECAPITATED. 

Columbus, O., Dec. 22.—(From a Staff 
Correspondent.)—Joseph Beatty, city in- 
spector of gas taps, has had his official 
head removed, and he will no longer be in 
a position to gather in stray $10 from 
plumbers who want inside information for 
private gain. 

Beatty was suspended yesterday morn- 
ing pending an investigation of the 
charges made against him. City Engineer 
Griggs was designated by Director Kauff- 
man to conduct the investigation. Mr. 


Griggs had a conference with Beatty yes- 
terday and as the latter pleaded guilty to 
the charges against him his official decap- 
itation followed as soon as Mr. Griggs had 
made his report to Director Kauffman. 

A PLUMBER OFFICER IN TROUBLE. 

St. Louis, Mo., Dee. 12.—(From a Staff 
Correspondent.)—A representative of the 
Supervisor of Plumbing secured a police 
court summons yesterday against Police 
Officer George Geekie for violating the 
city ordiuance regarding plumbing. ‘The 
complaint is that Geekie, who was a 
plumber previous to jeining the force, has 
been doing plumbing work in the police 
station in course of erection at Magnolia 
and Grand avenues without having first 
given bond and being registered. He is 
also accused of having failed to send a 
duplicate of the plans and specitications 
to the Building Commissioner’s office. 
Geekie says he did nothing wrong, as he 
is under the orders of the police depart- 
ment. 

CAREFUL WORK BRINGS GOOD RESULTS. 

Morrison, Ill—(From a Staff Corre- 
spondent.)—Mr. Henry Sauer has been 
in the hardware and plumbing business 
in Morrison for the past twenty years. 
His start was made in a small way, but 
by industry and good management he 
has gradually enlarged it until at the 
present time he occupies one of the larg- 
est establishments and has one of the 
largest business houses in the city. 

AIM TO GIVE SATISFACTION. 

Saginaw, Mich.—(From a Staff Corre- 
spondent.)—The firm of Brown Bros., 
plumbers, is synonymous in Saginaw, 
with the highest class of work done in 
the city, in plumbing, steam and gas fit- 
ting, etc. Years of faithful, exacting 
work has built for them this reputation 
and each year adds to it. Their work 
is done with an aim of giving complete 
satisfaction, and what is of greater im- 
portance, they do it. The firm is com- 
posed of William A. and Malcolm HE, 
Brown, both plumbers of years of ex- 
perience. 

A DAINTY CALENDAR. 

Wm. Bishop’s Sons, of 205 South 
street, New York City, and 724 Third 
avenue, Brooklyn, send us a dainty cal- 
endar for the new year—a picture of a 
roguish little girt who smiles bewitch- 
ingly from a tangle of curly locks. The 
calendar is certainly charming in every 
respect. 

A VISION OF LOVELINESS. 

Charles Perkes, of 627-629 Arch street, 
Philadelphia, sends us a calendar for 1901 
which ought to please the most fastidious 
beauty lover, if bright eyes, a laughing 
face and a wealth of gold-brown hair 
have the power to charm. Mr. Perkes 
has been in the manufacturing business 
nearly a half century and ought in that 
time to have gained some experience 418 
to the needs of plumbers and the way to 
meet them. Doubtless he will send you 
a calendar if you mention “Domestic 
Engineering.” 








WHAT ONE MAN THINKS OF “DOMESTIC 
ENGINEERING.” 

Letters like the following are always 
most welcome to the staff of “Domestic 
Engineering.’ Our aim is to publish a 
thoroughly useful journal. If you think 
we are succeeding, we are always glad 
to hear you say so; but if you have any- 
thing in the way of candid criticism to 
offer, it is equally acceptable. 
“The ‘Domestic Engineering, 

Ill.: 

“Gentlemen:—I have _ received two 
copies of your monthly paper on a 
year’s subscription, and consider that I 
never made a better investment. I hope 
to see some more letters like those which 
appeared under the head of ‘For the In- 
dividual’ and ‘Practical Plumbing,’ in 
the December issue. I am yours very re- 
spectfully. Wm. H. Conklin.” 
A PECULIAR WORKING Hor WATER JOB. 

Norwich, N. Y.—To the Editor of “Do- 
mestic Engineering.”’—Sir: I send here 
enclosed a rough sketch of a hot water 
heating job that works in a peculiar man- 
ner. The main (shown in the upper por- 
tion of the sketch and marked heater) 
is two inches. It turns at right angles at 
point marked “A”. At “B” it is reduced 
from 2 in. to 14% in. and a 1% in. branch 
is taken off the top with a 45 degree ell 
and to riser for radiator on second floor. 
A 1\%-in. main continues to a_ point 
masked * “CO” ata distance of about 5 feet, 
where it is reduced to 14% in., and a 1\%- 
in. branch is taken off the top to supply 
a radiator on the first floor, about 2 
feet away. The end of the main turns 
up with a nipple and elbow and runs 
about 2 feet to a riser where it is re- 
duced to 1 in. and supplies a radiator on 
the second floor. The radiator “D” on 
the second floor works all right. After 
we leave the “T”’ (2-in.x14-in.x1\-in.) at 
“B” is where the trouble begins. ‘lhe 
water will circulate through pipe “EK” 
and radiator “F” all right for a short 
time, and then it will stop and begin cir- 
culating back through the 144-in. return 
from the tee “H” and up the riser to 
radiator “K” on the second floor. It will 
continue this backward circulation a 
short time, perhaps one half hour or 
thereabouts, and then it takes another 
start and circulates as it should through 
the floor pipe “F” and radiator “F.” 
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Chicago, 
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HniHIMin 
Radiator “I” will heat very well, but an elbow, and in case of hot water the 
radiator “K’ does not get hot, only elbow should look up, while in steam 
warm. It keeps changing from the right pipe, as a rule, it should look down. 


circulation to the reverse and vice versa. 


, | : , : PLANT ALMOS N . 
This reversal of circulation is what I ALMOST COMPLETED. 


would like to have explained. What Big Rapids, Mich.—At the new plant of 
causes it to change backward and then the Michigan Heater Company the fin- 
forward? I have seen circulations re- ishing touches are being put on. The 
verse before, but I never saw it change, large foundry room is now being clayed, 
backward and forward before. If you the material being brought by the train 
can give me a remedy, and will attend to load. It is expected that by the 10th of 
this at your early convenience, it will January active work will begin in the 
greatly oblige an old subscriber. foundry proper. 
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REPLY. : 
‘ DAMAGE TO LEAD CONNECTIONS. 
We would suggest the use of eccentric 
fittings where our correspondent reduces Omaha, Neb., Jan. 3, 1901. 
the size of the main, as friction caused Domestic Engineering, Chicago, II. 
by the use of ordinary fittings could Dear Sir: Herewith note photo show- 
easily cause the trouble you complain of. ing damaged lead connections; and upon 
A full-size, two-inch main would be careful examination showing the impor- ; 
better if it was extended to where the tance of air cushions on supplies. No. — 
pipe was reduced to one inch. To an- 1 cut out as shown was at curb stop. It 
swer your inquiry more fully the size is a well formed, fine metal joint and ' 
and make of the boiler should be given, was in the ground about a year. The t 
as there are boilers which, when the fire feature I could not account for is that \ 
becomes intense from pushing too hard, there are fins turned in all around the - 
will throw the water up the return. It hole as if the wearing flow had been 
should be understood by all fitters that if from exterior instead of interior. The 
eccentric fittings are used where pipes pressure was 60 to 70 pounds. Nos. 2 
are to be reduced in size, the reduction and 3 are tail pieces from corporation 
should be made by running full size to cocks at main. Upon examination these 
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were found to be on services upon which 
were used iever-handled bibs without air 
cushions under 80 pounds pressure. Upon 
examination I found the strain and con- 
cussion at the corporation cock to be the 
most severe of any point on the whole 
service, it apparently having gradually 
pounded the solder joints out until a hole 
was torn. Nos. 2 and 3 were in service 
about ten years, but the lever-handled 
bibs were on but about one year, thus 
plainly showing the effect. 
Very respectfully, 
W. S. Cook. 
SIZE OF HoT WATER MAIN. 

Clearfield, Pa.—To the Editor of ‘‘Do- 
mestic Engineering’’—Sir: I purchased 
from you some time ago a book entitled 
“Modern Plumbing, Steam & Hot Water 
Heating.” On pages 338 and 339 of 
which, under the heading of “A Good 
Method of Hot Water Pipe, etce.,” I find 
no rule or method of determining the 
size of main. Enclosed find rough sketch 
of a small job I have to do on the one 
pipe system. Will you kindly advise me 
at your earliest convenience the size of 
main required on the job? 

REPLY. 

Our correspondent seems to have a very 

good idea of the method of doing a single 
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pipe job so that by simply answering his 
inquiry as to the size of the main re- 
quired, we give all the information ne- 
cessary. He should use a two inch main 
full size to the boiler which will be am- 
ple for this job, and which we may 
say, is as simple as should ever be used 
in connection with a hot water plant. 


PROPOSE AMENDMENTS TO PLUMBING CODE. 

Erie, Pa., Dec. 30.—Messrs. Campbell 
and McIntire, representing the Master 
Plumbers’ Association, presented a series 
of amendments to Erie’s plumbing code 
at last night’s health board meeting. The 
list of amendments included: Permit 
the use of both tile and iron pipe for 
house drainage; permit the use of “Stan- 
dard” instead of “extra heavy” cast iron 
pipe in other plumbing; permit the use of 
“plunger” closets in basements; abolish 
plumbing inspector’s fees for examining 
and certifying to plans; reduce fee for in- 
specting and testing finished work to one- 
half the present rate. 

Mr. Campbell spoke at some length 
from the plumbers’ point of view. He 
said that the stringent plumbing rules 
had hurt their business; that their store 
rooms were stocked with plumbing ap- 
paratus that the poorer class of people 
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could not afford to use under present con- 
ditions. He found that dozens of out- 
door closets were being built, where, with 
reasonable regulations, the plumbing 
would be put in the house. Taking this 
fact into consideration he questioned 
whether the stringent rules were a suc- 
cess from a sanitary point of view. He 
declared that 99 people out of every 100 
wanted the privilege of using tile pipe 
instead of extra heavy cast iron. 

The board deferred final action upon 
the matter until next Wednesday night. 
DANGER FROM ELECTROLYSIS IN PIPES. 
According to the President of the Wa- 
ter Board of Hartford, Conn., the most 
serious problem before the Board is elec- 
trolysis. As far as is known at present, 
the “disease” has affected only the wa- 
ter-pipes underneath the streets of the 
city, but it is thought likely that the 
gas-pipes may be attacked, and with se- 
rious results. Recently the board has 
been compelled to put new pipes in the 
place of some that were laid only eigh- 
teen months ago, and were badly eaten 
by the leakage of the electric current of 
the street car lines. The President of the 
Board suggests that the only way to pre- 
vent elestrolysis in the pipes it to have 
a return wire Overhead which shall carry 
the current back, and thus avoid loss in 
the ground. He declares that the pres- 
ent method of bonding the rails and 
sending the current back in that way is 

not practicable. 

D. F. Keefe, Watertown, Mass., is 
plumbing a large house in that city, using 
Cooper’s Nautilus closets throughout.— 
Adv. 

More THAN $1,000,000 Put INTO NEW 
EDIFICES. 

Huntsville, Ala., Jan. 4.—More thana 
million dollars have been expended in 
new buildings in Huntsville during the 
year 1900. Since last January there has 
been more building than in any other 
year in the history of the city. Among 
the new industries located are the Lowe 
Mill and the Huntsville Carriage Fac- 
tory. The Merrimack Mill was completed 
during the year and the Dallas Mill was 
doubled, while work is about to begin on 
the construction of the Rowe Cotton Mill 
and the Madison Spinning Mill. 

Numerous and handsome _ business 
blocks have been erected in the central 
portion of the city, among them the Jack. 
son building, the Gadenrath block, the 
Strave-Dement building, Hutchens & 
Murdock’s plumbing establishment, the 
Milligan block and the Strave Bros. 
block. 

Real estate men and investors have 
had their hands full in erecting new 
houses for the accommodation of the 
growing population of the city and not 
less than 500 residences of all descrip- 
tions have been put up. 

A. W. Hunter, North Adams, Mass., re- 
cently finished a large job of plumbing 
in the Richmond Hotel, using thirty of 


Cooper’s Reno closets and other fixtures 
throughout.—Adv. 
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How IT Is DONE. 


Salaried positions for learners is the 
title of a pamphlet issued by The Inter- 
national Correspondence Schools, Scran- 
ton, Pa. Ittells how a young man can be- 
come a mechanical or electrical engineer 
or architect and support himself while 
learning. It contains photographs of a 
score or more students who have obtained 
better positions as a result of their studies 
and some specimen drawing plates show- 
ing the remarkable progress made by stu- 
dents. 


G. Wilbur Thompson, of Newton Cen- 
tre, Mass., is changing the plumbing fix- 
tures in a residence in that city, putting 
in one of Cooper’s Nautilus closets.— 
Adv. 




















To Enter the Market Soon. 


The Iron City Sanitary Manufacturing 
Company is the name of a company 
which has just completed extensive works 
at Zelienople, Pa., and opened offices at 
339 Fifth avenue, Pittsburg. The com- 
pany have a capital stock of $100,000, all 
paid in, and are prepared to manufacture 
a full line of enameled baths and plumb- 
ers’ sanitary supplies. They have pat- 
ented a full line of specialties, which, to- 
gether with their tubs, will be on the 
market February ist. Their capacity is 
one hundred and forty tubs per day. 

The following gentlemen are the officers 
of the firm: E. J. Frauenheim, presi- 
dent; Geo. Blackham, vice-president and 
superintendent; J. A. Frauenheim, sec- 

















J. G. Pfersching, Wayne, Pa., recently 
completed two houses in Bryn Mawr for 


Miss Helen eVParson, using Cooper 
Brass Works’ Reno closets, Special baths, 
lavatories, sinks and other goods com- 
plete throughout the two houses.—Adv. 


To MANUFACTURE A GOOD MANTLE. 


All of the jobbing trade whose experi- 
ence with mantles has not been the most 
satisfactory will be glad to know that a 
company has been organized in Chicago 
which proposes to turn out a first-class 
mantle. This concern is incorporated as 
the Harding Incandescent Company, with 
C. Knox Harding president and general 
manager. Mr. Harding has been for 
years identified with some of the prin- 
eipal lighting concerns of the country 
and has made a thorough study of the 
lighting business in all its phases. 

For further particulars write the 
Harding Incandescent Co., Harding 
Building, Chicago. 








retary and _ treasurer. These, with 
Messrs. C. A. Fagan and Edw. Watson, 
will constitute the board of directors. 

The company’s new factory buildings 
in Zelienople are models of factory con- 
struction. They are five in number, op- 
erated entirely by electricity. The roofs 
have an interlining of two inch oak tim- 
bers and the floors are of hardened clay 
eighteen inches in depth. 

We illustrate herewith a rocking or 0os- 
cillating bath tub upon which they have 
secured letters patent and about which 
they are especially enthusiastic. , This is 
desigued to secure the exhilarating ef- 
fect of the impost of waves of water— 
an effect which has a well known stim- 
ulating power. The bath may be elec- 
trically connected, thus securing a fur- 
ther remedial effect. 


James Y. Deacon, Nantucket, Mass., is 
renovating a bath room in that town, 
using Cooper’s Reno closet.—Adv. 

















NOTES 





HANDSOME QUARTERS. 


Boston, Mass., Dec. 26.—The Boston 
National Aceylene Gas Co. have removed 
into handsome quarters at 179 Summer 
street, where they have ample office 
room, as well as more room for the dis- 
play of their machines. This company 
has done a remarkable business the past 
year,and their machines have been well 
received by the public, now quite gen- 
erally becoming acquainted with this 
brilliant and inexpensive gas. 

A DAILY REMINDER. 


The Ironsides Pottery Company, of Bor- 
dentown, N. J., manufacturers of sanitary 
earthenware, are the donors of a calen- 
dar for the new year which appeals to 
every lover of feminine beauty, the main 
feature being an exquisitely tinted pic- 
ture of a winsome maid whose charming 
smile is quite beguiling. We understand 
that it is for free distribution. Suppose 
you write for it, not forgetting to mention 
“Domestic Engineering.” 

lL. E. Smith, Gloucester, Mass., is re- 
novatinge the plumbing in the summer 
residence of Mr. Knowles at Magnolia, 
Mass., using three of Cooper’s Nautilus 
closets ard other fixtures.—Advy. 

The Wilks Mfg. Co., 53-55 South Clin- 
ton street, Chicago, are sending out a 
small folder giving the sizes, capacity and 
prices of their water heaters, steam gen- 
erators and steel tanks. These tables 
should be kept at hand for ready refer- 
ence. Write for them, mentioning ‘“Do- 
mestic Engineering.” 

Jas. Tucker & Sons, Boston, are plumb- 
ing a fine residence in that city, sing 
Cedper’s Nautilus closets and _ other 
goods.—Adyvy. 

To MANUFACTURE BRASS GoOoDs. 

Mr. S. P. Fisher for the past ten years, 
Mr. W. J. Schoenberger for seven years, 
and Mr. E. Rickersberg for five years con- 
nected with the Glauber Brass Mfg. Co., 
have associated themselves with Messrs. 
©. A. Stone and C. A. Stone, Jr., under the 
firm name of the United Brass Mfg. Co., 
with factory and offices at Cleveland, O. 

They are manufacturing a complete line 
of plumbers high grade brass goods, in- 
cluding Perfect stop and waste cocks, 
noiseless fuller work, extra heavy com- 
pression work, extra heavy soldering nip- 
ples, ete. All their goods are thoroughly 
tested under high water pressure, and 
everything that they send out is guaran- 
teed to be perfect in every respect. 
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A GLIMPSE OF NATURE. 

Those who delight in the glory of the 
autumn woods should write to Hess, 
Snyder & Co., manufacturers of Boomer 
furnaces, ete., at Massilon, Ohio, for 
their elegant calender for 1901. Against 
a background of autumnal foliage are 
shown two splendid hunting dogs in the 
act of making a difficult point. The pic- 
ture, which is rich in color, is from the 
celebrated painting by Edmund Osthaus. 
Doubtless they will find it in their hearts 
to send you one if you drop them a pos- 
tal saying that you saw it in “Domestic 
Engineering.”’ 

James R. Gordon, Downingtown, Pa., 
recently installed Cooper’s fixtures in the 
new bank building in that city.—Adv. 

THE QO. K. CLOSET. 

This illustration shows a new low-down 
closet combination which is placed on the 
market by the O. K. Mfg. Co., of Ann 
Arbor, Mich. There are no iron trim- 
mings on the inside of the tank to cause 
the disecoloring of the water, and conse- 
quent discoloration of the closet bowl. 
The closet will rough in 12 inches, which 
shows that it is a very close-to-the-wall 
fixture. Tank is lined with 4-lb. sheet 
lead or heavy copper, as may be desired. 
Upon application, mentioning “Domestic 
Engineering,” a copy of the advance 
sheets, illustrating this and some other 
types of closets, will be sent. 

David Craig, of Boston, is plumbing a 
business block on Albany street, using 
Cooper's closets throuchout.—Adv. 

Thos. W. Weathered’s 139-143 
Centre street, New York City, send us 
their annual catalogue of heating appara- 
tus for greenhouses, conservatories, 
dwellings, ete. This firm, which was 
established in 1859, has made a special 
study of green-houses, their heating and 
ventilation, and has valuable suggestions 
to offer to anyone who may have a green- 
house job on hand. To such they will 
send their catalogue free. Mention “Do- 
mestiec Engineering’ when you write. 


Sons, 


Edward Whitfield, Greensburg, Pa., is 
fitting up a bath room in that city, using 
Cooper's fixtures.—Ady. 

For THE YEAR 1901. 

The Bailey-Farrell Manufacturing Co., 
plumbers’ supplies, 619-621 Smithfield 
street, Pittsburg, Pa., send us an ele- 
gant pocket note book and diary for 1901 
which is a marvel of compact usefulness. 
It is bound in sealskin with the name 
of the one to whom it is given stamped 
in gold letters upon the front cover. In- 
side the covers is a series of tables giv- 
ing the weights of lead pipe, sheet and 
bar lead, weights and melting points of 
different metals, method of determining 
areas of circles and other short cuts in 
arithmetic and mensuration which will 
save the mechanic much figuring. Of a 
more general nature are the antidotes 
ior poisons, help in case of accident, in- 
terest tables, postal information, ete. In 
the center of the booklet are sectional 
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maps of the United States, with the pop- 
ulation of the larger cities. Taken all 
in all it is a book well worth having, 
and as the edition must in the nature of 
things be somewhat limited we would 
advise you to write at once if you want 
one, not forgetting when you write to 
mention “Domestic Engineering.” 

Irrank J. Eustace, of Philadelphia, is 
renovating the plumbing in the house of 
Mr. Wm. Powers, using Cooper’s fix- 
tures.—Adv. 


“The Homes Successful’ is the name 
of a persuasive booklet from the press of 
the American Radiator Company. The 
various devices for heating the house 
which have prevailed from an early day 
in the world’s history are taken up and 
their strong and weak points noted, the 
sum of the matter being that in the hot 
water system of heating and ventilation 
the ideal of a healthful system has been 
perfected. Just why this should be so 








Com- 
pany, of Rochester, N. Y., send us a yel- 
low book, dedicated to architects, physi- 
cians, health boards and others interest- 


The Genesee Automatic Closet 


ed in sanitary appliances. Its forty odd 
pages are devoted to depicting and des- 
cribing different patterns of the Genesee 
automatic flushing closet, a useful closet 
for public places where crowds of care- 
less people have to be accommodated. 
Write for their yellow book, mentioning 
“Domestic Engineering.” 

A. L. Hersom, of Boston, is plumbing a 
large residence at Kendall Green, Mass., 
using Cooper's Nautilus closets, Special 
baths and other fixtures.—Adv. 

One of, the best expositions of the 
theory and practice of acetylene gas 
lighting that has come to the editor’s 
table is a monograph being circulated by 
the Sunlight Gas Company, of 206-208 
Greenwich street, New York City. The 
writer is evidently an enthusiast on this 
form of lighting, but he has the gift of 
communicating his enthusiasm. Inci- 
dentally he advances the claims of the 
company’s “Submarine” generator. If in- 
terested, write to the company at the 
above address, mentioning “Domestic En- 
gineering.” 





one must follow the argument of the 
book to understand. Suffice it that the 
argument is fair ihroughout. If you are 
not acquainted with the American radia- 
tors and Ideal boilers you owe it to your 
business to be enlightened. Write to 
the American Radiator Company, at Chi- 


cago, mentioning “Domestic Engineer- 
ing.” 
OM. I. Clasby & Co., of Boston, are 


plumbing the People’s Bank building, in 
that city, using Cooper's closets through- 
out.—Adv. 


I'OR THE PRESERVATION OF CASH. 

The Dayton Supply Co., of Dayton, O., 
demonstrate the annual opening of their 
heart by sending to their friends and 
customers a little currency case with the 
kindly wish that a considerable number 
of Uncle Sam’s bills will find permanent 
lodgment therein during the coming year. 
If you have not received one of these 
useful articles, they will doubtless be 
glad to send you one upon request, es- 
pecially if you mention “Domestic En- 
gineering.”’ 

P. Callan, Newark, N. J., recently com- 
pleted the plumbing in the Newark Pub- 
lic Library building, using sixteen of 


Cooper’s Nautilus closets, ete., through- 
out.—Adv. 











PROPOSED ENLARGEMENT. 

Sharon, Dec. 24.—(From a Staff Cor- 
respondent.)—At a meeting of the direc- 
tors of the Sharon Steel Company to-day 
it was decided to increase the size of the 
tinplate mill to twice its present capac- 
ity. It is a ten-hot-mill plant, and with 
the additional mills will be of the same 
size as the Greer plant at New Castle. 

In addition to this enlargement skelp 
and pipe mills will be erected with a ca- 
pacity of 300 tons each a day. The skelp 
mill will roll steel from one-half inch in 
width to fifty inches. It will be built 
just west of the billet mill, so that the 
steel can be taken hot from the shears to 
be rolled. The pipe mill will be built 
in close proximity to the skelp mill, so 
that the output will not have to be trans- 
ported any great distance to be worked 
into pipe. 

This proposed enlargement means addi- 
tional employment to 1,500 hands, mak- 
ing a total of 6,000 men who will be em- 
ployed at the works of the company. Mr. 
Buhl, president of the Sharon Steel Com- 
pany, said to-day: ‘We will need 3,000 
new houses in Sharon within the next 
six months to accommodate our em- 
ployes, and we are greatly worried over 
the outlook. We cannot start our works 
until these houses are built.” 

L. E. Smith, Gloucester, Mass., has 
three new bath rooms on hand in which 
he is using Cooper's Nautilus closets.— 


Adv. 
ELectTrRic HEAT REGULATOR. 


Waterbury, Conn., Jan. 8.—The Water- 
bury Electric Company, of 48 Jefferson 
street, is becoming quite a factor among 
the large number of local business es- 
tablishments. This company makes a 
specialty of an electric heat regulator 
for dwellings and offices, which is used 
either with steam, hot air or hot water 
furnaces, and regulates the fire auto- 
matically, preventing overheating of 
furnaces and maintaining a uniform 
temperature at all times. The thermo- 
stat is fastened on the wall and the reg- 
ular motor attached to the furnace in 
the cellar. Both are connected by elec- 
trie wires which are charged by three 
cell batteries, and working automatical- 
ly, regulate the heat to the degree indi- 
cated by the thermostat. 

Cc. F. Sullivan, Holyoke, Mass., has a 
nice bath room on hand in which he is 


installing Cooper’s Reno closet, Marcellus 


bath, ete.—Adv. 

“The Age of Specialism” is the third 
contribution to trade literature which the 
Climax Specialty Company, of Seneca 
Falls, New York, has sent out this year, 
showing that they are making a constant 
effort to keep abreast of the times. A 
feature of their business is the guarantee 
which they always send with their goods, 
thus insuring the buyer in his purchase. 
Their catalogue shows a large line of 
plumbers’ specialties. Kindly mention 
“Domestic Engineering” when you write 
for it. 
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A VERY QUIET, MODEST HUSTLER. 

Mr. O. Chan. Wells, one of our most 
prominent manufacturers’ agents, located 
in room 10 of the Havemeyer building, 
New York City, is now representing the 
following manufacturers: The United 
States Tube and Iron Co., of Pittsburgh, 
Pa., who manufacture strictly wrought 
iron pipe, butt size; the South Chester 
Tube Co., of Chester, Pa., manufacturers 
of strictly wrought iron pipe in sizes 2 to 
12 inches; the Michigan Brass and Iron 
Works, of Detroit, Mich., manufacturers 
of brass and iron gate valves, also steam 
and hot water radiator valves, unions, el- 
bows, etc.; Standard Manufacturing Co., 
of Baltimore, Md., manufacturers of 
strictly wrought iron nipples and long 
screws; the Bostwick Steel Lath Co., of 
Niles, Ohio, manufacturers of conductor 
pipe, eave trough and metal lath; and the 
Manufacturers’ and Producers’ Supply 
Co., of Pittsburgh, Pa., oil well supplies. 


To CovEeR A BIG FIELD. 


Mr. J. M. Dutton, who for the past 
three years has managed the wholesale 
plumbing department of Holley, Mason, 
Marks & Co., Spokane, has resigned his 
position with that firm, and after January 
Ist will call on the wholesaie plumbing 
trade in the states of Oregon and Wash- 
ington and in British Columbia in the 
interests of the various manufacturers 
represented on the Pacific Coast by E. A. 
Keithley of San Francisco. Mr. Dutton 
will be employed by Mr. Keithley as his 
assistant in the territory above men- 
tioned, and judging from his past record 
and the strength of his new connections, 
his friends have nothing to predict for 
him but success. 

Harry ©. Worrell, Riverton, N. J., has 
some repair work on hand in which he 
is using one of Cooper’s Nautilus closets. 
—Adv. 

“5,000,000 Pounds Sold Annually” is 
the catch line on a private mailing card 
send out by the Philip Carey Mfg. Co., of 
Lockland, O. It refers to their asbestos 
furnace and stove lining cement. “Prices 
and information cheerfully given,” is an- 
other line. 

W. J. MeGuire & Co., of Toronto, ave 
some work on hand in that city in which 
they are installing six of Cooper’s Nau- 
tilus closets with Atavie flushing valves. 
—Adv. 

THE WHOLE YEAR SLATED. 

Smith & Thayer Company, of Boston, 
Mass., take us back to the days of our 
childhood by sending us a miniature 
slate on which appears by months the 
calendar for the year 1901. A pocket in 
the back holds slates for each month in 
the year. The implication is, we suppose, 
that they are ready to slate orders every 
day throughout that period. Whatever 
their design, the calendar is certainly a 
pleasing desk ornament and a good ad- 
vertisement of their celebrated Winches- 
ter heaters. You may have one for the 
asking if you meution “Domestic En- 
gineering.” 





A “NEVER SLIP” BASIN CLAMP. 
The Wolverine Brass Works, Grand 
Rapids, Mich., make this basin clamp 
which is termed the “Never-Slip.” It is 





made of bronze and not of yellow cast 
brass, which they think is all the descrip- 
tion it requires. 

S. Faith & Co., of Philadelphia, have 
lately finished the plumbing of new 
offices and warehouses for J. P. Mathieu 
& Co., of that city, using Cooper's closets 
and other goods throughout.—Adv. 

To PROMOTE PROVIDENCE. 

The Ahrens & Ott Company, of Louis- 
ville, Ky., manufacturers of bath tubs 
and plumbing implements, presented 
over 300 of its employes with $1,000 life 
insurance policies on January Ist. Every 
employe was given a policy with the 
first premium paid up. The employes 
promised the members of the firm that 
they would not allow the policies to lapse. 

INSTALL A BIG LIGHTING PLANT. 

The Abner Acetylene Gas Company, of 
36 La Salle street, Chicago, have installed 
two of their Abner Giant acetylene gas 
generators in the Academy of Our Lady, 
in one of Chicago’s suburbs. Each gen- 
erator is capable of supplying 1,000 acety- 
lene burners, and the installation is in 
charge of one of the Sisters, who is said 
to be proud of the distinction. 

Cowden & Zimmerman, Norristown. 
Pa., recently plumbed the residence of 
Mr. Wm. Sykes, of that city, using Coop- 
er’s Reno closets, Special baths, lavato- 
ries, sinks, ete., throughout.—Adv. 

FINE PLUMBERS’ Woopwork. 

We show an illustration of the mitered 
Seat joint as made by H. B. Olmstead & 
Co., 87 Frankfort St., New York City, 
makers of fine grades of plumbers’ wood- 


We invite correspon- 
dence with regard to all 


kinds of special work to 
match interior finish. 


work. They will be glad to send prices 
upon application, and also wish the trade 
to bear in mind that they are large man- 
ufacturers of patterns for all kinds of 
work. 
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CLow Buys WALCOTT-WEBSTER. 

The event of the week in plumbing sup- 
ply circles is the transfer by purchase of 
the Walcott-Webster Manufacturing Com- 
pany to the well-known firm of James B. 
Clow & Sons. The latter firm has for some 
time felt the necessity for establishing a 
well equipped manufactory of brass and 
marble goods and has contemplated build- 
ing such an establishment, but the oppor- 
tunity offering itself to take over a well- 
established business, it was deemed expe- 
dient to do so, the terms of purchase hav- 
ing been agreed upon at a late hour 
Thursday evening last. 

By these terms the Clow company se- 
cures by purchase the entire stock of 
merchandise, machinery, patterns, good 
will, and assets of every nature except 
accounts receivable. The Walcott-Web- 
ster Company will collect all outstanding 
accounts and pay all creditors. 

The stock of merchandise now on hand 
will be removed to the warehouses of 
James B. Clow & Sons, while the manu- 
facturing plant will be continued in its 
present location and materially enlarged. 
Although as it nowstands it is a thorough- 
ly equipped and efficient plant the im- 
provements to be added will make it one 
of the largest and best in the country. 
It now comprises a finely equipped brass 
foundry, machine shop and factory for 
the turning out of all kinds of plumbers’ 
brass goods, a plating plant and marble 
and slate works. Especial attention will 
hereafter be given to the manufacture of 
marble lavatories and work of a like 
character. The works will continue ur 
der the direct supervision of Mr. W. M. 
Webster, formerly president of the Wal- 
cott-Webkster Company. All business will, 
of course, be transacted in the business 
office of James B. Clow & Sons, whose 
main offices are at Lake and Franklin 
streets, Chicago, with branches in New 
York and Havana. 

The Walcott-Webster Company is, 
while of comparatively recent incorpora- 
tion, well known to the trade through 
the personality of its leading spirits, Mr. 
W. M. Webster and the late Chester P. 
Walcott, both of whom grew up in the 
sanitary supply business and by strict 
attention to business rose from the ranks 
to places of prominence. Mr. Walcott, 
whose death occurred in the spring of 
1899, was the first president of the com- 
pany, which was incorporated Octo- 
her 11, 1897, Mr. Webster, as stated bhe- 
fore, being his successor in that office. 

Previous to his connection with the 
Walcott-Webster Company Mr. Webster 
had had many years of experience in the 
same line of work. His training began 
at the age of thirteen, at which time he 
began as an office boy in the employ of 
Rundle & Spence. From this position he 
advanced through the position of helper, 
salesman, collector, bookkeeper, traveling 
salesman and confidential employe. Sub- 
sequently he was connected with the L 
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Wolff Manufacturing Company and the 
J. L. Mott Iron Works, in 1891 returning 
to the Rundle-Spence Manufacturing 
Company as general manager. In the 
same year he went into business for 
himself with Edward C€. Smith. 

Mr. Walcott, in like manner, was an old 
hand at the business, having, from the 
year 1877, held positions of trust in vari- 
ous supply and manufacturing houses as 
well as having made several ventures for 
himself. In 1889 he established with Ed- 
win R. Hurlbut the firm of Walcott-Hurl- 
but Company. 

The Walcott-Webster Company was the 
result of a consolidation of forces on the 
part of Smith & Webster and Walcott- 
Hurlbut Company, so that it will be seen 
that the firm through its various ramifi- 
cations must have established long-stand- 
ing connections and a prestige which will 
give to its successor a splendid ground- 
work on which to build. This, coupled 
with the well known enterprise and 
push of James B. Clow & Sons, ought to 


result in the establishment of an im- 
mense business in the lines now for the 
first time undertaken by that company. 


AN IMPORTANT CHANGE, 


Blake & Andros, of 42 Oliver street, 
Boston, have decided upon an important 
change for the new year. Hereafter all 
heaters manufactured by them will bear 
the name “Crescent,” instead of “Thayer,” 
and the three styles will be designated 
as “Crescent Reliable,’ “Crescent Im- 
proved” and ‘Crescent Suffolk.” This is 
done for the purpose of avoiding con- 
fusion with other heaters of the same 
name now on the market. The company 
lately succeeded to the business, trade, 
good will, patents, patterns and experi- 
ence of the Thayer Heating Company, 
and while they believe the Thayer type 
of heater is among the most effective, 
they have themselves made changes and 
improvements which they wish to char- 
acterize under the new name of “Cres- 
cent.” 
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Busy aT NEW QUARTERS. 

Waterbury, Conn., Jan. 10.—The 
Charles Thatcher Co. are now well set- 
tled in their fine new quarters on Center 
street and report a large amount of work 
on hand. Among other contracts are 
those for plumbing the house which the 
Seeley & Upham Co. are buiiding at Ben 
Mohr for Mrs. Eva Gochie and altera- 
tions to the plumbing in a house on Field 
street for Mrs. William Knowles. 

Hewitt & Thomas, Newton, Mass., are 
altering a bath room in that city, in 
which they are placing Cooper’s Reno 
closets and other goods.—Adv. 


READY FOR BUSINESS. 

The Franklin Foundry Co., 1153 S. 
Paulina street, Chicago, announce that 
in thirty days they will be ready to fill 
orders for soil pipe and fittings, as their 
soil pipe machinery was practically un- 
damaged by their recent fire. They 
have been making very energetic efforts 
to get this branch in running order, in 
the meantime adding new patterns and 
other equipments. 


A NEW DEPARTURE IN Hor WATER HEAT- 
IN@. 

The subject of heating water for do- 
mestic purposes economically has long 
been a problem for the plumber. 

The Duffy Co., 317 W. 68th street, Chi- 
cago, believe they have solved the prob- 
lem. They will place on the market in a 
few weeks a heating apparatus which is 
strictly a new departure in this line. The 
company will be pleased to furnish fur- 
ther information on request, providing 
you mention “Domestic Engineering.” 

Myers & Mahoney, Portland, Me., are 
renovating the plumbing in the private 
residence of a large manufacturer in that 
city, using Cooper’s Nautilus closets.— 
Adv. 

HAVE HIt A NEW PROCESS. 

The Globe Metal Co., 434 W. Lake St., 
Chicago, have discovered a new process 
by which they utilize the ashes from 
brass foundries. The brass obtained 
through this process is sold at very rea- 
sonable rates. 

The matter will be of interest to brass 
manufacturers and will help them to 
realize a profit from what they have 
heretofore considered valueless. 

Pierce & Cox. of Boston, are plumbing 
a business block on Lincoln street, that 
city, using Cooper's Brass Works’ clos- 
ets and other fixtures.—Adv. 

AFTER A LONG SILENCE. 

The Standard Sanitary Mfg. Co., of 
Pittsburg, Pa., send us a calendar for the 
new year which is unique and tasteful. 
The border, in dark gray matte sets off 
a photochrome picture of two cid people 
who are all intent on a letter evidently 
just received from an absent son or 
daughter. It is a picture which grows 
upon one the more it is studied. The 
artistic merits of the calendar are not 
marred by obtrusive advertising. Doubt- 
less they will send you one if you write, 
mentioning “Domestic Engineering.” 


AN EDUCATIONAL ‘TREATISE. 


Here’s a catalogue that is more than 
a catalogue. It contains a treatise. If all 
manufacturers sent out catalogues that 
were as inviting in appearance, as rea@- 
able in contents, as the new catalogue on 
the Webster System of Steam Circulation 
for Heating Purposes, just published by 
Warren Webster & Co., Camden, N. J., 
there would be less complaint on the 
part of catalogue users that the waste 
basket is the beginning and end of a cus- 
tomer’s interest in such literature. This 
new catalogue of this well known firm is 
a fine piece of bookmaking, with artistic 
cover page in green and gold and a neu- 
tral tint, the inside printed on fine an- 
tique stock in two eolors, with all the 
illustrations in genuine photogravure. 
We do not remember having seen a hand- 
somer piece of printing. The contents, 
descriptive of the “Webster System,” as 
it is known everywhere, are written in a 
clear, clean, forcible style, with very 
little technicalities, and reads as easily 
and is as entertaining as the talk of a 
clever salesman. We wonder sometimes, 
when we receive catalogues, why it is 
that so many of them are so bald and 
stilted. Surely the logical way to look 
at the catalogue question is to say that 
it is a silent salesman. Well. dressed, 
informing, an easy-to-read and easy-to- 
remember talker. To our mind, at least, 
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such is a good catalogue, and for these 
and other reasons that will appear readily 
to the man who reads the book, this 
Webster catalogue is a good piece of ad- 
vertising. Every engineer or architect 
should have one, for it contains some- 
thing new and strong on the heating 
problem. When you write for it be sure 
tc mention “Domestic Engineering.” 


OveR ONE HUNDRED THOUSAND IN USE. 


Philadelphia, Jan. 10.—The Interna- 
tional Sprinkler Co. of this city is out 
with a pamphlet of merit. It deals with 
the question of fires and how to prevent 
them. They are in a first-class position 
to speak on this subject as over 100,000 
International sprinklers are now in serv- 
ice and doing their duty night and day 
without rest. The great factories, mutual 
fire insurance companies by their records 
show that buildings equipped with ap- 
proved automatic sprinklers suffer less 
than 10 per cent of the loss from which 
occurs in buildings not so protected. By 
installing International sprinklers which 
are the acme of all sprinklers on the mar- 
ket the greater part of the risk of fire, 
loss of property and loss of life will be 
banished from your home or factory. The 
small cost will surprise you. Theaters, 
hetels, factories and houses all over the 
country are being satisfactorily equipped 
with these sprinklers at a great saving 
to owners each year. 
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The United States Supply Co. of Oma- 
ha, Neb., send us their Twentieth Cen- 
tury Catalogue “A.” The catalogue is 
well named, for its contents give one a 
very good idea of what the Twentieth 
Century house should be as regards sani- 
tary appointments. The fore word tells 
of the wonderful strides made in sani- 
tary science during the last quarter of 
the century and speaks modestly of the 
efforts of the firm to keep at the front 
of the procession, leaving the body of the 
catalogue to testify to their success in 
that direction. The catalogue will be sent 
free to those in the trade applying with 
a mention of “Domestic Engineering.” 

A NEW GASOLINE FURNACE. 

Turner & Diener, 183 Lake street, Chi- 
cago, have placed on the market a new 
coil gasoline furnace especially adapted 
for plumbers’ use, which has some very 
meritorious features. Their new cata- 
logue will be sent on request if you don’t 
forget to mention “Domestic Engineer- 
ing.”’ 

James Y. Deacon, Nantucket, Mass., has 
some work on hand in New Bedford, in 
which he is using one of Cooper’s Reno 
closets.—Adv. 

The Perfect Gas Machine Co. of Rouses 
Point, N. Y., contributes a ten-page folder 
to the growing literature of acetylene gas 
lighting. It will be sent free to Interest- 
ed parties applying and mentioning “Do- 
mestiec Engineering.”’ 

Music HATH CHARMS. 

Sut not in a cold room, so says the new 
calendar which the Victor Heating Co., 
of 2295 Broadway, New York City, is 
sending to friends and patrons. The 
charming part of this truth is illustrated 
by a young couple who are diverting 
themselves with flute and harpsichord. 
Their dress is of the style of our grand- 
parents and their surroundings are all of 
a day that is past. They look rather too 
comfortable to illustrate the need of mod- 
ern heating apparatus, but were art con- 
sistent it would not be art. 

John Cowley, of Pittsburg, has several 
fine joks on hand in which he is using 
Cooper's low-down Nautilus closets. 
Ady. 

tjrown & Wales, of 69-83 Purchase 
Street, Boston, Mass., will send free to 
apply, 
“Domestic Engineering,” a copy of their 
new catalogue of sanitary 
and plumbers’ supplies. This firm carries 
a large line of goods used by the up-to- 
date plumber. 


those who making mention of 


specialties 
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BUSINESS RUSHING. 


The Herbert Boiler Co., 240 Root street, 
Chicago, Ill., report that they have been 
running their factory force day and 
wight for the last five months in order 
to fill the orders for their popular water 
neater. 


THE RESULTS OF MANY EXPERIMENTS. 


After five years of constant experi- 
menting with acetylene gas generators 
the Cartolite Construction Co., 356 Dear- 
born St., Chicago, have placed on the 
market six generators, all of which have 
been passed by the board of underwrit- 
ers. As safety is one of the most im- 
portant points in the construction of 
acetylene generators, many will be _ in- 
terested to hear more from this concern. 
Full particulars will be sent on request, 
providing you mention D“omestic Engi- 
neering.” 


Wm. S. Cooper Brass Works made an- 
other big shipment of Nautilus closets to 
Germany during the past week. The job- 
bers in the Kaiser’s country use these 
closets in large quantities.—Advy. 








- TRADE WANTS. 


W: ANTED—-A RELIABLE YOUNG MAN WHO 

can speak German and estimate plumbing and 
neatinecenin acts. Address Robert Spice, Ft., Wayne, 
Indiana. 








7OR SALE—PLUMBING BUSINESS IN GOOD 
Iowa town, good clean stock which will invoice at 
$2000.00. Best of reasons for selling. Terms cash. 
Address E. care of ‘‘Domestic Engineering’”’ ae N. 
Jefferson St., Chicago, Ill. - 3 








Fok SALE—CONTROLLING INTEREST IN A 
good heatingand plumbing business in awestern 
town of 25,000 inhabitants. Address *‘H.,’”’ care of 
Domestic Engineering, 58-64 N. Jefferson Street, 
Chicago. £. & &. 


F‘ RS ALE —A FIRST CLASS PLUMBING AND 
heating business ina Nebraska town of ten thou- 
sand; established for fifteen years with work enough 
for at least six months in good contracts. Apply to 
]. M. care of ‘‘Domestic Engineering.” 1-1901 





Hot water or steam heat is no longer 
a luxury but a necessity. With it, cold, 
uncomfortable, dreary homes are made 
bright and pleasing. Of all the heaters 
made for this purpose, none has shown 
more efficient than the ‘Winchester,’ 
yet for all that, it is po higher’ than 
others of less merit. For prices write 
Smith & Thayer Company, Boston, Mass. 
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The leading paper in the world devoted to 
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positions extra. Copy and cuts for advertisements in 
this edition should be received by the first of month. 
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tisements if received later than that date. 
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water pressures. 


Showing application 
of Flushometer. 









The Kemney System 


FOR FLUSHING WATER CLOSETS 


The only system that will operate successfully at all times 
one or any number of closets under the varying conditions of 
No NOISY AND DIRTY OVERHEAD TANKS. 
NO CUP LEATHERS OR SPRINGS. 

Endorsed by sanitary engineers and plumbers. 


PF LUSHOMETER 


TRADE MARK 
SEND FOR CATALOGUE AND LIST OF RECENT INSTALLATIONS 


THE KENNEY CO., 72-74 Trinity Place, NEW YORK 
















Patented 











OUR PATENTED 


MINERAL WOOL PIPE COVER- 





ING AND COPPER GASKETS 





BEST AND 
CHEAPEST 
SAMPLES FREE 


THEY SAVE STEAM AND MAKE ABSOLUTELY TIGHT JOINTS 


UNITED STATES MINERAL WOOL CO. 


143 Liberty Street, NEW YORK, 
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December 28th. 1899 


THOMSON 


METER Ce 


79 WASHINGTON STREEI 
BROOKLYN, NN. Y. 


STAMPED METER 
150,000 


25,145 Meters Sold in 1899. 








26,414 Meters sold from January ist, 1900 
to January ist, 19go1. 





We stamp our Meters only 
as they are sold. 
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All these tools are drop forged from steel. 
Give 


Strong and durable. No expense spared to make the best. 
them a trial and be convinced. 
Is convertible from a single wheel 


Trimo Pipe Cutter with rolis, into a three-wheel cutter, 


by substituting the two extra eee wheels that accompany each 
tool, to be found in the handle, which is provided with a receptacle 
for same (see cut). 


TRIMIONT MFG. CO.” 


SOLD BY ALL JOBBERS. ROXBURY, [I1ASS. 








CRESCENT 
Plumbers’ Brass Goods 














TRAPS 


and Other Goods 
at Right Prices 


Send for 
Our New Catalogue 














Crescent Manufacturing Co. 
(Incorporated) 


CONNELLSVILLE, PA. 


New York Office: 15 Park Row, New York 

















The Ayres..... 
Fresh Air Inlet 


PATENTED 








Adopted For Sale 
by the by 
Department of Dealers in 
Buildings of Plumbing 
Greater Supplies 
New York only 
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The Hart-Ayres Plumbing Co. 


MANUFACTURERS OF 
PLUMBING SPECIALTIES 


Fourth Avenue and Degraw Street, 
BROOKLYN, N. Y. 


MANUFACTURED BY 
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A. Michel, Solicitor and Registered 





The cuts illustrating patents and inventions in this department of Domestic Engineering are furnished by Oscar 


Anybody desirous of having a patent or invention illustrated will please correspond with Mr. Michel regarding it. 


Attorney for American and foreign patents, at 302 Broadway, New York City. 








663,826. Combined Bath-Tub Seat and 
Bidet. Stephen D. Baker, New Haven, 
Conn., assignor to the Peck Bros. & Com- 
pany, same place. 




















663,831. Gas Burner. Charles H. Frye, 
Buffalo, N. Y., assignor to himself and 
Arthur E. Jewell, same place. 














00,097. Heating Burner. Bernard A. 
Geurink, Cleveland, Ohio, assignor to 
The Schneider & Trenkamp Company, 
saine place. 





Isaac N. Macrae, Lincoln, Mass., is 
plumbing the pumping station in that 
town, using Cooper’s Reno closets 
throughout.—Adv. 


663.979. Faucet. Arthur O’Brien, Helera, 664,361. Pipe vise. Henry F. Renner, 
Mont. Erie, Pa., assignor to the Hollands Man- 
ufacturing Company, same place. 











664,029. Acetylene-gas generator. Victor 
T. Weathers, Ione, Cal., assignor of two- 
thirds to David McCail, same place. 


— —_—-—— 
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664,368. Valve, Frederick F. Grosse and 
William F. Lintz, Waukegan, Ill., as- 
signors of one-third to Theodore H. Durst, 
same place. 
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654,183. Ejector for raising sewage or 
other liquid. Isaac Shone and Edwin 
Ault, London, England. 





664,473. Steam-Boiler Furnace. Chris- 
tian W. Fleischmann, Nuremberg, and 
Karl Fischer, Sulzbach, Germany. 
































T. J. Rockett, of Philadelphia, is just 
finishing the plumbing of Dr. H. A. 
Lacey’s new home in that city, using 
Cooper’s closets, Special baths, lavato- 
ries, etc., throughout.—Adv. 
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PATENT ATTORNEYS. 








DYER, EDMONDS & DYER 


PATENTS 


31 Nassau Street New York City 


have done olf my polet— 


SAicttna work ae amd Love =~ 
a eavhom: —s genet. { e¢ . ® 
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Nhe Ta LAW. E> 


Ne ‘Tats (\>" )N \ONS  ™ 


ae ae PATENTS. 


602 F ST NW WASHINGTON.DG 
“or a reak ia GIVEN TO PLUMBING HEATING 
LIGHTING AND VENTILATING INVENTIONS 
ee 6 art ORNEY AT WASHINGTON WHERE HE CAN 
ACT FOR YOu IMMEDIATELY AT THE PATENT OFFICE 





PATENTS “cyred27ese'? WORLD 
all over the 
if you have an inven- E¥ints to Inventors. 
This book may help you to make 


MONEY. 
CLARK, DEEMER & CO. 


235 BROADWAY, NEW YORK 





TOWNSEND & DECKER 


Patent Attorneys 


141 BRoapway, NEw YORK 


ad. C. TOWNSEND, formerly Prin. Ex’r. 
D. H. DECKER, late Ass’t Ex’r, U. S. Pat. Office. 





OUR STUDENTS 


SUCCEED 


TINNER’S WAGES RAISED. 


I have derived many benefits 
from my Course in Sheet-Metal 
Pattern Drafting, as the Instruc- 
tion and Question Papers are 
easily understood andeverything 
in them is of practical value toa 
sheet-metal worker. Since enroll- 
ing, my wages have been in- 








creased. 
LOUIS J. GRAFF, 
83 Murray Ave., Pittsburg, Pa. 


IN BUSINESS FOR HIMSELF. 
I am now in the plumbing busi- 
ness for myself, and am daily 
gaining ground over my competi- 
tors. I heartily endorse your 
methods of instruction, as I have 
found that your teachings work 
out in practice. My success in 
bus!{ness is due to what I learned 
through the Schools. 5 ‘ 
HARRY H. WISTER, ¥ 
Fayetteville, Ark. : 














e 
$12 to $78, in small monthly installments, pays for a 


SALARY-RAISING EDUCATION 
in Plumbing, Heating, and Ventilation, Sheet-Metal 
Work, Steam, Mechanical, Civil, or Mining Engineering, 
Architecture, Chemistry, Refrigeration, Pedagogy, Com- 
mercial, or English Branches. 

Send for circulars and local references. 


The International Correspondence Schools, 
a 30X 987, SCRANTON, PA. 

















664,515. Reducing-Valve. John B. War- 
ing, Newark, N. J., assignor of one-half 
to Hugh L. Fox, New York, N. Y. 
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664,532. Sewage-Disposal Apparatus. 


William L. Church, New York, N. Y. 





664,534. Boiler. 
Jersey, City, N. J. 


Thomas P. Connelly, 






























































664,616. Subsidiary Furnace for Steam- 


Boilers. William J. Baldwin, New York, 
Ms Be 
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W. T. FITZGERALD & CO. 


PATENT LAWYERS 
Cor. 8th and F. Streets, WASHINGTON, D. C. 


0006080600060 
0006660200000 











Ss. S. SUGAR } 


SOLICITOR OF UNITED STATES AND FOREIGN 


PATENTS 


Designs, Caveats Trade Marks. Copyrights, Etc. 


PROMPT AND EXPERT seavice 189 BROADWAY 
CORRESPONDENCE INVITED NEW YORK ; 


as 
vrrTe0r9o 














OVER 15 YEARS EXPERIENCE. 


PATENTS 


TRADE MARKS, DESIGNS 
COPYRIGHTS 
DOMESTIC AND FOREIGN 
Procured at Moderate Rates. 





Book on patentssent free. Patents obtained through 


OSCAR A. MICHEL 
Registered Attorney, 


will be fully illustrated free, in the following . 


TRADE JOURNALS: 


Electricity, Weekly: American Silk Journal, House- 
furnishers, China, Glass and Pottery Review, Monthly. 


These have the largest circulation among the capital- 
ists and manufacturers. Handsomely illustrated and 
covering a wide field, embracing mechanics, electri- 
city, engineering, silk industries, housefurnishings 
and miscellaneous subjects. 


SAMPLE COPIES SENT FREE BY ADDRESSING 
DEPARTMENT 33.. 


OSCAR A. MICHEL 


302 BROADWAY, NEW YORK. 








664,595. Acetylene-Gas Burner for 
Cooking-Stoves, Ete. Fritz Trendel, Ber- 
lin, Germany. 
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John H. Fitzgerald, of Boston, recently 
set two of Cooper’s Nautilus closets In a 
| large house in that city.—Adv. 
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664,559. Water-Closet. Hiland H. Ken- James Armstrong, of New York, has 
drick, Fulton, N. Y. some good work on hand. He is using 


several of Cooper’s Reno closets.—Adyv. 

664,644. Low-Pressure Steam Heating 
Apparatus. Johannes Kelling, Vienna, 
Austria-Hungary. 
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Isane T. Hirst, of Philadelphia, set one Scholl & Semple, Youngstown, Ohio, are 
of Cooper's closets in one of Mr. Chas. 8. engaged on some good work at Sharon, 
Hleller’s houses, in that city, during the ’a., in which they are using Cooper’s 
past week.—Adv. Nautilus closets.—Adv. 


R. G. Loughery, of Philadelphia, re- 
cently set one of Cooper’s Reno closets 
in some work he had in that city.—Adv. 

664,673. 
Chicago, Ill. 
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664.782. Pe iltering Material. _ 


von Rittershausen, Vienna, Austria-Hun- 
gary. 











specialty of fine 
metal mountings. 
Scalp marks and 
China handles of 
every description. 
Samples furnished 
on application. 


We are making a 
China articles for 


THOMAS MADDOCK & SONS, 





TRENTON, N. J. 








Adjustable Gas-Check. Thad- 33,780. Section for Steam-Boilers. 
Frank B. Howell, Detroit, Micl’., assign- 
ov to the American Radiator Company, 
of New Jersey. 


664,656. 
deus S. Leese, Allegheny, Pa. 





664,372. Smokeless Furnace for Steam- 
Boilers. Perkins H. Bagley, Alameda, 
Cal. 





664,425. Pipe-Wrench. Nils Nilson, Ab- 
saraka, N. D. 














Stewart & Hayden, Burlington, Iowa, 
are making some repairs to the plumbing 
in the house of Mr. C. E. Perkins, using 
Cooper’s Nautilus.—Adv. 


Goss Htg. & Plg. Co., of Kansas City, 
recently set one of Cooper’s Nautilus clos- 
ets in a fine house in that city.—Adv. 


33,794. Gas-Burner. Rollin Henry 
White, Cleveland, Ohio, assignor to the 
White Sewing Machine Company, same 
place. : 














Harry Cunningham, Norristown, Pa., 


recently finished up some plumbing in 
the private residence of Mr. J. F. Ambler, 
in that city. 
Wim. §S. Cooper Brass Works’ manufac- 
ture.—Adv. 


The fixtures were those of 


Furnace. John L. Peslin, 








664,751. Portable Heater. 
Hollingsworth, Newbern, Tenn. 


James L. 
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664,381. Smoke-Consuming and Fuel- 
Saving Device. Charles H. Bryant, Aman- 
dus C. Roessler, John M. Mitchell and 
Guillermo T. Augspurg, London, Eng- 
land. 











664,383. Storing and 


Georges M. 


Apparatus for 
Distributing Acetylene Gas. 


A. Claude, St. Mande,-and Georges A. 
Hess, Paris, France, assignors to Bruno 


Abdank-Abakanowicz, Pare St. Maur, 


France. 


At 
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664,456. Boiler-Feeder. John Barry and 
Shaughnessy, 


Michael lL. 
Kan. 


Westphalia, 








Botsford & English, New Haven, Conn., 
recently set one of Cooper’s Nautilus 
closets in a large building in that city.— 
Adv. 


Generator. 
Francisco, 


663,007. Acetylene-Gas 
Christopher M. Bridges, San 
Cal. 
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663,240. Acetylene-Gas Generator. Wol- 
cott Remington, Windsor, Conn., assignor 
of one-half to Charles H. Cooley, Hart- 
ford, Conn. 








663,025. Sectional Boiler. 
Henderson, Reading, Pa. 





Alexander T., 























663,607. Disk-Holder for Valves. 
Michael E. Lynch, Elizabeth, N. J. 


—_— 
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664,428. Lawn-Sprinkler. Augustus G. 
W. Peterson and John F. Haslam, Brock- 
ton, Mass. 









































SD 

662,381. Mantle and Mantle-Support for 
Incandescent Gas-Lights. Max Hersko- 
vitz and Abraham T. Herskovitz, Chicago, 
Ill, 








664,803. Combined Faucet and Over- 
flow. Walter G. Wuichet. Dayton, Ohio, 
assignor to the Tasteur-Chemberland 
Filter Company, same plame. 








662,989. Valve. William Taylor, De- 
troit, Mich., assignor to the Ideal Manu- 
facturing Company, same place. 





Lincoln, 


Korsmeyer Plg. & Htg. Co., 
Neb., have some repair work on hand in 
Nautilus closets.—Advy. 
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663,803. Incandescent Gas Burner. 663,745. Geyser or Like Water-Heater. 663,315. Apparatus for Producing Com- 
Charles A. Bluhm, Michigan City, Ind. Henry T. Fenlon, London, England. bustion. Leonidas D. West, Dundee, N. 
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663,324. Acetylene-Gas Generator. Will 
F. Anson, Camden, N. Y. 
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663,284. Flushing-Valve. Samuel W. 
Lewis, New York, N. Y., assignor to Geo. 
E. Gilchrist, Melrose, Mass. 
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663,818. Boiler. Doctor F. Morgan, 
Chicago, Il. 
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663,312. Acetylene-Gas Generator. Jas. 
Walton, Phoenicia, N. Y. 
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663.666. Urinal. Charles E. Richards, 
Boonville, N. Y. 
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663,746. Syste 
663,601. Apparatus for Enameling jing and Cooling. Allen Fowler and An- 

Bath-tubs. William C. Degelman, Mans- urew J. Harpole, Union City, Tenn. 

field, Ohio. 
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663,547. Water-Filter. Morgan B. 663,544. Pipe-Cutter. Joseph 8. Hill, 
Lemley, Delta, Iowa. Los Angeles, Cal. j 
Z 
Z 
Tet LL g 
ive | 
| NMIUY g & 





Pat, 
UNS fe * 


7 lil 
ee OF 


> fon oe eee 
SS eee + ee ee SSE SE 


























DOMESTIC ENGINEERING 87 








No More Trouble 


from obstractions in pipes. They can be easily removed by any one 


Bicn\ using the 


Manufactured by 













This pump is a Combi- 


W-- nation Lift, Force, Dis- 
i a) charge and Test Pump 
Me” and you can not only 


force air, liquid or gas 
into pipes, but can 
continue to do so, get- 
ting an ever increasing 
pressure. With no 
alteration in fittings or 
position of pump you 
can instantly change 
from force to suction 


mW 


, 
a 
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“Noppel Pump 


| Ghe Noppel Pump. Co. 


y P. O. Box 1084 HARTFORD, CONN., U.S. A. 






and continue to exhaust air or draw out and discharge water and loose material. No Other Pump has these Advantages: 


SEND. FOR CIRCULAR 





INDESTRUCTIBLE SIMPLE IN CONSTRUCTION EASILY OPERATED 
662,546. Acetylene-Gas Generator. Chas. A PASTORAL SCENE. 
Puddefoot, Detroit, Mich. Wallace & Kennedy, sanitary plumbers, 


of Pittsburg, Pa., remember their friends 
with a calendar which is in every way 
charming. The garden plat of a cottage 
by the sea gives a sense of quiet and 
peace which is most restful to look upon. 
We congratulate this enterprising firm 
upon their choice of a calendar. One 
will not readily tire of such a scene. 





Hanna 
Ball Joint 
Pipe 
Hanger 


Simplest...Strongest 


Made of Malleable 
Iron. All ways the 
best. Carried in 
stock and for sale 
by all :*::::. Supply 
Houses 


The Penn 
Engineering 


CO. 32 Cherry St. 
Philadeloh‘a. Pa. 





663,771. Acetylene-Gas Apparatus. 
Frederick Metzger, Hondo, Tex. 

















James Openshaw, Newport, R. L., is 
repairing the plumbing in a fine house 
in that city, using Cooper’s Nautilus 




















closet.—Adv. 








SCAIFE’S 


Galvanized Iron Range Boilers. 


Brazed Heavier, 
Seams, Stronger, 
Thor- More 
oughly Durable 
Tested, Than 
Always Any 
Reliable. Others. 





Localities having Severe Pressures should 

use only the SCAIFE BOILERS; they cost 

no more than others. Hundreds set in place 
over twenty years ago are still in use. 
Complete Catalogue Mailed Upon Application. 


WM. B. SCAIFE & SONS, 


(Established 1802) 


PITTSBURGH, PA. 
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Announcement! 


E announce to the wholesale and retail plumbing trade 
that we are prepared to furnish a full and complete line 
of high grade porcelain enameled baths, lavatories, both 

single and sectional, sinks, all sizes, both regular and roll rim, 

laundry tubs, washout closets, syphon jet ranges, etc. 

An entire new line of patterns has been constructed, en- 
abling us to supply promptly not only enameled baths of the 
latest and most popular designs in all regular sizes, but an ab- 
solutely full line of plumbing goods of the most approved 
patterns. 

Having had the advantage of becoming perfectly familiar 
with the best practice in enameled sanitary ware, and employ- 
ing workmen highly skilled and thoroughly experienced in their : 
respective lines, we are able to offer the trade an exceptionally | 
complete line of goods of the latest pattern and of the best 
material and workmanship. : 

We desire to place especial emphasis upon the fact that 
our facilities are such that we can supply all the wants of the 
jobbing trade in the line of enameled ware, a thing heretofore 
impossible to all but the larger manufacturers. 

Our catalog is nowunder way, and is being pushed to com- 
pletion as rapidly as possible, and we will have advance sheets 
of the main lines ready for distribution shortly. In the mean- 
time we invite correspondence and an inspection of our line of 
patterns and manufacturing facilities. 








Champion Mig. Company 


Blairsville, Pa. 
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Notes from all Corners of the Field. 


THE Hoop-PARKS NUPTIALS. 


Westfield, Mass., Jan. 2.—Daniel L. 
Hood, proprietor of the plumbing estab- 
lishment on Main street, was married 
last Thursday evening at 6:30 o’clock to 
Miss Charlotte Emily Parks, daughter 
of Mr. and Mrs. O. B. Parks. The wed- 
ding was an unostentatious affair, with 
only the near relatives of the bride and 
groom in attendance. It was solemn- 
ized at the home of the bride, on North 
Elm street, by Rev. W. C. Gordon, of 
the Second Congregational Church. Mr. 
and Mrs. Hunt will live for the present 
at the home of the bride on North Elm 
street. 


Big CONTRACT GOES TO WORCESTER. 


Worcester, Mass.—Nicholas F. Deady, 
a Worcester plumber, has secured the 
contract to furnish the supplies and put 
in the plumbing work of the Natural 
food conservatory and institute buildings 
to be built at Niagara Falls, N. Y., by 
the Natural Food Co., of which Henry 
D. Perky, of Worcester, is president. 

This is the largest contract for plumb- 
ing ever secured by a Worcester master 
plumber, and one of the largest ever let 
to a New England firm. It figures close 
to $50,000, which is twice as much 
money as the plumbing of the State Mu- 
tual building cost. The State Mutual 
building job was too large for any 
plumber in Worcester to handle, and a 
Chicago company secured the contract. 


WILL STRINGENT AN‘TI-TRUST 


LAW. 


Terre Haute, Ind., Jan. 10.—Attorney- 
General Taylor in his biennial report to 
the legislature will make two recom- 
mendations that will attract much atten- 
tion. One is for a law to prevent the 
sale of Indiana properties to trust com- 
panies and the other in regard to lynch- 
ings. The one piece of state legislation 
he asks is a law providing that if any 
corporation organized pursuant to a state 
law shall sell its property to any other 
corporation organized for the purpose of 
purchasing plants of like character, the 
object being to control or largely control 
the sale of Such product, the sale of the 
property shall be void and the company 
shall forfeit its franchise and property 
to the state to be sold and its affairs 
wound up. 


PROPOSE 


KNow How tTo ENJoy THEMSELVES. 


Passaic, N. J., Dec. 29.—The Master 
Plumbers’ Association of Passaic, held a 
crowning festival last night after the elec- 
tion of its officers at their annual meet- 
ing. 

The officers were elected as follows: 
George Atgous, president; B. H. Slinger- 
land, vice-president; Gustave Folsom, 
treasurer; Thomas R. Collins, secretary. 


After the election they repaired to the 
new hotel of Captain Emmons on the 
river bank at the county bridge, and the 
bill of fare is so original and pertinent to 
the plumbers’ craft, that it is inserted to 
show how the Passaic men join hands 
for their mutual benefit and agree to sup 
together not only, but to do good work 
at a fair price for fair men. Those who 
employ poor and worthless mechanics at 
“dog cheap prices” can only be expected 
to receive dog cheap work, they say, and 
they will not do work that is cheap and 
not only is dangerous but nasty. The 
menu began with the following: “Sup- 
per and decoctions prepared by Capt. 8S. 
H. Emmons,” and it was preceded by a 
“stomach starter,’ then Blue Point “oys- 
ters on the half shell with swiped lumps 
and cocktails in glasses” “to wash down 
the lumps.” Then roast turkey stuffed 
with oakum and olives with claret on the 
side, followed by chicken fricassee and 
celery and it is printed that small “la- 
dles” are to be used. The craft will un- 
derstand all these terms. Then came 
“roast pig with joints smugged and roast- 
ed on a hot blast furnace” suggestive of 
hot rum. Then the menu mentions potato 
and kickabove salads, and about this 
time we should think it was time to kick 
the table over, but Rhine wine followed, 
possibly to sober up upon, and “‘ice 
cream” served with “radiator and fur- 
nace trimmings,’ and the trimmings and 
ice cream were possibly Roman punch. 
Then came nuts, fruits and segars, S. T. 
brand, but this line on the card must 
have been a mistake of the printer, as the 
“S. T. Brand” should appear without the 
S. T. and with a “Y” at the end of 
“brand.” 


HENRY W. SCHROEDER. 


Henry W. Schroeder, a member of the 
sanitary staff of the board of health, died 
at his home, Summit and Bank streets, 
Newark, N. J., after a lingering illness. 

Mr. Schreoeder was a plumbing expert, 
and was employed as inspector on sani- 
tary work of the board of health for the 
last five years. His death was the in- 
direct result of lead poisoning incurred 
several years ago. His blood became 


permanently affected, and he gradually: 


wasted away. He was compelled to give 

up his official duties in November last. 
Mr. Schroeder was a widower. He 

was 45 years old, and leaves one son. 


AN ELABORATE WINDOW DISPLAY. 


Ann Arbor, Mich., Dec. 8.—(From a 
Staff Correspondent.)—Hutzel & Co. have 
arranged a fine bathroom in their show 
window. The rear and side wall are fin- 
ished in adamant divided in squares, 
which gives it the appearance of tiling, 
and makes a beautiful wainscoting. 


The floor is handsomely laid with Pli- 
cardo-Mosaic flexible tiling, specially de- 
sigred by the Mosaie Tile Co. 

The bath, closet and lavatory, with 
trimmings, are strictly hizh grade gous, 
manufactured by the L. Wolff Mfg. Ce., 
and the entire display reflects zreunt 
credit, and shows very well all the de- 
tails of a first-class plumbing house. 


Fort WoORTH PLUMBERS STRIKE. 


Fort Worth, Tex., Jan. 1.—Twenty 
plumbers went out on strike this morn- 
ing. Master plumbers were asked to sign 
an agreement effective today granting 
them $4 for eight hours’ work. This was 
refused and a strike ensued. They had 
been receiving $3.50 for eight hours’ 
work. The places of the strikers will be 
filled by non-union men. 


CINCINNATI'S NEW OFFICERS. 
Cincinnati, O., Jan. 4.—Cincinnati 
Master Plumbers’ Association held its 
annual election last night. Julius Hengs- 
tenberg was elected president; Martin 
Daly, vice-president; F. Kieserling, sec- 
retary; J. B. Laumann, treasurer; Thos. 


D. Lynn, sergeant-at-arms; board ‘of 
directors, Richard Murphy, James A. 


Thompson and Frank Niecen. 


PLUMBERS DEMAND AN INCREASE. 

Dallas, Tex., Jan. 1—The union plumb- 
ers of Dallas today demanded an increase 
of wages from $3.50 to $4, and eight 
hours to constitute a day’s work. Presi- 
dent Harry Kahn of the union stated to- 
night that so far as he has learned none 
of the bosses have refused the demand 
and no strike is probable in this city. 
Reports from Fort Worth state that the 
Same increase was asked for there and 
was refused, and that the plumbers of 
Fort Worth inaugurated a strike this 
morning. 

THE DALLAS STRIKE. 

Dallas, Tex., Jan. 7.—Mr. J. D. Kane, 
employing plumber, said today that the 
differences between the employers and 
the employes had not been adjusted and 
that he did not think an agrement could 
be reached upon the proposition last sub- 
mitted by the men who refused to work 
unless the contract submitted by the 
plumbers’ union was agreed to. He said 
that some of the employers had decided 
to make other arrangements for men and 
would not depend upon a probable set- 
tlement of the differences. He said that 
the vacancies were being rapidly filled 
and that there would be within a very 
Short time between ten and fifteen 
plumbers here to take the places made 
vacant by the union men. 


To Erect NEw BATH. 
Baltimore, Md., Jan. 8.—The Free Pub- 
lic Bath Commission will soon begin the 
erection of a second building for free 
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baths. The present building on South 
High street has been crowded to its full 
capacity, and the additional building is 
expected to furnish similar facilities for 
another part of the city. 

The new building will be located at 
the corner of Columbia avenue and 
Calendar alley, in Southwest Baltimore. 
The commissionhas purchased alotthere 
40 feet by 100 feet, upon which a build- 
ing almost exactly duplicating the High 
street building will be erected. The cost 


will be $25,000, and Mr. Henry Walters, 


who gave the money for the erection of 
the first building, will contribute the en- 
tire amount necessary for the establish- 
ment of the second. 


A NEW PLUMBERS’ TORCH. 

Joseph Bishop, of Meriden, Conn., has 
invented a substitute for the candle as 
used by plumbers in the shape of a gas- 
oline lamp. It is perfectly non-leakable 
and can be carried upside down or in any 
position without the escape of the gaso- 
line fumes. 

The case of the new lamp is shaped like 
a candle and in using it the nuisance of 
the grease dropping is avoided, as it is 
impossible for any of the gasoline to es- 
cape except as it is burning. 

All the local plumbers think the inven- 
tion a fine one and Mr. Bishop has or- 
dered fifty of the shells from the E. Miller 
Co. He will finish them in his work shop 
and if it develops as well as he thinks 
it will he will start in manufacturing 
them in large numbers. 


The lamp is of about five candle power 
and he intends to fit some up with bases 
suitable for use in families for the pur- 
pose of going down cellar in the dark, 
ete. All who have seen the lamp are well 
pleased with it. Mr. Bishop will, in a 
few days, apply for a patent on it. 


New SAFETY GAS COCK. 


A safety gas cock has been patented 
recently by C. D. Anderson, of Provi- 
dence, R. I., which is designed to lock 
automatically in whatever position it is 
turned to upon the removal of the 
fingers, thus avoiding the danger of turn- 
ing the gas on again after it has been 
extinguished. It is described as follows: 

The shell in which the plug is fitted 
is of the usual form. There are two 
stop notches on opposite sides of the edge 
of the opening, where the plug goes, 
and one side between the notches is 
cut away to form a double incline. A 
vertical hole is bored in the plug, and 
a horizontal oval hole is made through 
the plug in position to correspond with 
the notches in the shell when the plug 
is in its place. A pin slides freely in 
the vertical hole, and in this pin is an- 
other pin near the upper end; it occupies 
the oval hole and moves up and down 
in it. There is a mortise through the 
side of the handle or thumb piece of 
the plug into the vertical hole and a cor 
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responding one through the sliding pin. 
A spring is fascened at its upper end in 
the plug, and its lower end is bent 
at an angle to enter the mortise in the 
shell and pin—and inclined upward at 
its end, so that when the spring is 
pressed in the bent end pushes one pin 
down and the other pin out of the notch. 
A small spiral spring is placed at the end 
of the pin in the oval hole, and held by 
a short screw to keep the pin up when 
not drawn down by the spring. The 
plug has a thread on its upper end and 
a nut with a spring washer between the 
nut and the shell. A pin prevents the 
loosening of the nut. 

When all the parts are assembled one 
end of the horizontal pin is in one of 
the notches, and when the gas is turned 
on the spring is pressed down and 
moves the pin out of the notch, and the 
plug is turned. As the fingers are re- 
moved, the pins rise between the in- 
clines. As the gas is shut off, the turn- 
ing of the plug carries the pin up one 
of the inclines to a notch, into which the 
pin is raised by the spring. This holds 
the plug from being turned back, unless 
the spring in the handle is_ pressed, 
which cannot be done without the know- 
ledge of the person operating the fix- 
ture, 

MALDEN PLUMBERS ELECT. 


Malden, Mass., Jan. 5.—The Malden 
Piumbers’ Union 145 has elected: Pres- 
ident, W. P. Murphy; vice-president, E. J. 
oisey; treasurer, Thomas J. Regan; te- 
cording secretary, M. T. Coakley; financial 
secretary, T. J. Cunningham; trustees, 
Peter Cassidy, Albert Deehan; sergeant- 
at-arms, Dennis Sullivan; directors, E. J. 
Foisey, William P. Murphy, Matthew T. 
Coakley, Thomas Cunningham. 


ASSISTANT PLUMBING INSPECTORS. 


Baltimore, Md., Jan. 3.—Health Com- 
missioner Bosley yesterday announced 
the appointment of Messrs. George R. 
Minnick, Tenth ward, and Chatles H. 
Indersieden, of the Seventeenth ward, to 
be assistant inspectors of plumbing, at 
a salary of $900 a year each. The posi- 
tions are new ones, recently created with 
the consent of the board of estimates. 
Both appcintees are “administration 
Democrats.” 


WAGE EARNERS AND BUSINESS. 


It is an open secret here in the United 
States that the higher the wages and 
the more steady the employment of the 
laboring man, the greater is the prosper- 
ity of the country. Far above the pa- 
tronage of the wealthy we have come to 
prize the patronage of workers’ fami- 
lies for our local retail stores and even 
for the recreation enterprises repre- 
sented by the capital invested in places 
of amusement and so forth. This is for 
the simple reason that not over 1 per 
cent of our people belongs to the wealthy 
classes. 


It follows that the other 99 per cent, 
when well employed and well paid, pre- 
sent about ninety-nine times as many 
chances of furnishing a patron for a par- 
ticular business as the wealthy class 
does. For it seems to be an universal 
trait in the American to dip into the 
good things of life as nearly to his fill 
as his purse will permit. It is this trait 
that causes the markets to respond so 
quickly for weal or for woe to the con 
dition of the American laborer. America 
idle furnishes a dolorous contrast to 
American busy. A few years ago Amer- 
ica was sadly idle, and sadly did Amer- 
ican business recognize the fact. But 
one fine morning America concluded to 
go to work, and before the sun had 
reached high noon American business 
was booming as never before. 

Let American business men see to it 
that American business booms. There 
is work enough here to go round, if prop- 
erly distributed.—New York Commercial. 

A PRACTICAL MAN IN HIs LINE. 

Connersville, Ind.—(From a Staff Cor- 
resvondent.)—G. L. Huxtable, whose 
place of business is in the old Grand 
Hotel building, Fifth street, is a practic- 
able business man and keeps in his em- 
ploy experienced workmen. He makes it 
a rule to execute perfectly whatever he 
undertakes to do, and to conscientiously 
fulfil every contract he makes, which 
has had a tendency to steadily increase 
his business, and gain for him the con- 
fidence of his trade. Mr. Huxtable is a 
practical plumber, heating and sanitary 
engineer, and makes. specialties of 
plumbing, steam, gas and water fitting, 
end deep well drilling. He has executed 
work in many of the public buildings and 
private residences of this city with en- 
tire satisfaction to all concerned. 


UNIONS WILL COMBINE. 


Committees representing the Journey- 
men Plumbers’ Union and the Independ- 
ent Plumbers’ Union have met and suc- 
ceeded in reaching an understanding that 
will probably result in an amalgamation 
of the two bodies. The independent union 
is formed of workmen who seceded from 
the old organization some time ago and 
signed a working agreement with the 
bosses. Recommendations of the joint 
committee if adopted by the two organ- 
izations will be the means of bringing 
both bodies together and doing away 
with competition that has been going on 
for some time. 

At a meeting of the Independent union 
the plan of amalgamation was unani- 
mously accepted, and assurances are giv- 
en that the. old organization will take 
similar action. When the proposed plan 
is accepted by the old organization mem- 
bers of the seceding union will be taken 
back and arrangements made to secure 
a three-year agreement with the employ- 
ers. Withdrawal from the _ Building 
Trades Councii is booked to follow. 





DOMESTIC ENGINEERING 91 








IF YOU KNEW 


how good the Tyden Filter 
is, in connection with hy- 
drant- -supply, you would be 
using one now, yourself, and 
no sooner part with it than 
with your bathtub. You would 
| also be putting them up in 
nice modern homes and mak- 
ing money on them at alively 
rate. It’s a good thing—the 
best article for the purpose 
and practical. Patented in 
U.S. cal foreign countries. Send fur our illustrated 
booklet, mailed free 


oT ee oS WILL GLADLY SEND PRICES ON THE 
—e TWO BEST:TUBS MADE. 
REDFIELD § Stee 
Hac Hose 
a Clamps 


Will met leak 


MANUFACTURED BY 


J. R. CLANCY, BRADDOCK, PA. 


SYRACUSE, N. Y. 


VALVES PLUMBERS’ 


pooes, but al LEAD TRAPS 
O00 


Our Catalogue 
will tell you 


HERMANCE VALVE C2. There are some pretty good 


SYRACUSE, N. Y. reasons why plumbers should 
use [The Western Brass Mfg. 
Companys Lead: I raps, 
Bends and Ferrules, and why 
jobbers should handle them. 
Those who use and handle 
them know the reasons. 
Those who don't ought to. 
Better write right now. 
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Sisson. | 
Insertable Joint 


indispensable to Plumbers. 


A friend in need 
is a friend indeed. 


THE S. . 
FOR SOIL PIPE 
Sizes 2 to 6 inches. 
Light and Heavy. 


Makes aneat job andsaves 
your patience. 


ASK YOUR JOBBERS FOR IT 


BEST METHOD “OUR WAY.” 














Ghe Western Brass 
= Manufacturing Co. 


R. ESTABROOK'S SONS. 615-617 WALNUT STREET, ST. LOUIS, MO. 


SOUTH BOSTON ss. 


" > 
i, <4 
J — oy 
bo 2 
4 + 

oo 
4 ~ © 












































it 99 DOMESTIC ENGINEERING 


The Victor Instantaneous “MONARCH” 
Water Heater “4 
is the cheapest, the most efficient and the \eteareacs 7 : © LEADS 


neatest water heater made. It occupies but 
little space and is always ready, furnishing 
hot water in a few seconds, day or night. 














HOT WATER 
OUTLET 





The Victor received the highest award at the Omaha 
Exposition in 1898. 
Write for descriptive circular, prices, discounts, etc. 


W. J. ADAM....JOLIET, ILL. ™ 


HAVE YOU SEEN 


LAWSON'S 


GAS WATER HEATER? 


EFFICIENT, ECONOMICAL, COMPACT, MADE IN 3 SIZES. 


Can be readily attached to an ordinary boiler at a very small cost. 
Circulars gladly sent on application. 


* S. LAWSON, Mig., MEST RAD, PA The ‘‘MONARCH” Automatic Instantane- 


ous Water Heater, is the first and the best; in 
fact ‘tis the ‘‘survival of the fittest’’. 


(jood (ioods aap Pate ga fully illustrated and you will 
Only at Factory Prices..... | MONARCH WATER HEATER CO., 


306 Wood St. Pittsburg 

Good buyers wantto know what Robert B. Caverly, 504-506 Tenth St., Washington, D. C. 
that means. They may learn by 
asking for a catalogue of our 
imperishable Sanitary Laundry 
Trays and Sinks. 
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Chas. Graham Chemical Pottery 
Works 


110, 132 Metropolitan Avenue 
Brooklyn, New York 





Sanitary 
BATH 
TUBS... 


Pat. Sept. 24, '95 | EV FE Y Dp | U MB ‘R pail, soda samaletig Gem at amie. Oo 
’ new list is out, shall we send you one? 
Pat. Jan. 4, ’98 DAY METALLIC MFG. CO., Detroit, Mich. 


In the United States should have a NOPPEL PUMP 























The GENESEE No. 10 


Frost Proof Automatic 
Water Closet 


For outside locations 
where other closets 
will freeze. Perfectly 
frost proof in zero 
weather. Tank and 
pipes always empty 
except when closet is 
in actual use. Cannot 
be used without dis- 
charging itself; no 
water left above frost 
line. 


| 


E. LIFT, FORCE. 
‘ and TEST =PUMP. 


FOUR PUMPS IN ONE! 


Tne Wonder of the Age is the Noppe! Combina- 
tion Lift, Force, Discharge and Test Pump. 
Lifting and Forcing when loosening dirt in pipes, 
Lifting and Discharging independently 


NN ‘ ( mit : , 
a tae NOPPEL 
UY ' ( MA H 4 


from Forcing and, vice versa. 
Testing and Proving. 
This Pump can Force independently from Lifting 
and Lift independently from Forcing. 


Ask for catalogue of 











FREILING & HORN, other goods. 
101 N. 13th Street. PHILADELPHIA, PA. jie ——— 
FIM, my AAX LNA ' Genesee Automatic Closet Co. 
® ON Ais, © Mah <A ll | Se ROCHESTER, N.Y. 
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PACKING 


OAKUM AND ROPE 


Planet Mills Mfg. Co. 


335 Carroll St. BROOKLYN, N. Y. 














THEORY AND PRACTICE OF 


LEAD BURNING 


By the Autogenous Process 
OR HOW TO SOLDER WITHOUT SOLDER 
With full instructions to the amateur in the details of 
the machine and the management of the gases, with 
valuable suggestions and directions for practice 
BY AN EXPERT 
Every Plumber Should Have This Book 


PRICE, BY MAIL, $1.00 


Domestic Engineering, Chicago 





Steel pipe is easily 
and accurately 
threaded with our 
modern tools 

The Oster Mfg. Co. 


8 East Prospect Street, Cleveland, Ohio 























a= 


SO . 
pS NS NOS “Ne 
9 





Dut itidown in’! 
Dilach ind White é 


MONON § ROUTE 


IS THE DIRECT LINE 
BETWEEN 


{ CHICAGO, } 
IINDIANAPOLIS| 
ICINCINNATI i 
HLOUISVILLE} 


§) CITY OFFICE 232 CLARK ST. 
CHICAGO. fF 





~-UG 7 


Points which are of interest to 
plumber WE GIVE YOU WHAT YOU WANT WHEN 


YOU WANT IT AND AT THE 
RIGHT PRICE 
YOU ARE THINKING 
of what you may need at this season of the year. 


SUGGESTIONS 
Plumbers’ Torches, Thawing Steamers, Closet Repair Connections, Plumbers’ 
Furnaces, Steam hose, etc., etc. 


MAY WE SUPPLY YOUR WANTS? 
WE HANDLE EVERYTHING IN PLUMBING, GAS, STEAM AND 
WATER SUPPLIES 


Have you our Catalogue, Memorandum Book and Calendar? 


SANITARY SPECIALTY MFG. CO. 


45-57 North Clinton Street sytytst 24-30 Milwaukee Avenue #3 CHICAGO, ILL 








“TOTAL ECLIPSE” 


| Hydrants and Street 
Washers 


Ma 


The cheapest and 





most durable on the 


market. 


Guaranteed to give entire 
satisfaction 

















We also make.all styles of 
ul **McNAMARA”’ 
PATTERN HyYDRANTS 
cté 
eae 
pe Carried in stock by all Jobbers 





WRITE YOUR DEALER FOR PRICES 


JOHN G. KUPFERLE 
ST. LOUIS 

















Mational 


Srnameled Sron 


Sail Closet 


Simple, 








durable and 
easily adjusted. 

No overhead tanks 
required. Cannot b: 
tampered with—no 


movable parts being 











exposed. 


MANUFACTURED BY 


She National Supply Company 


TOLEDO, OHIO 
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L. KOSIOL, 
534 2nd St., 
Louisville, Ky. 
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MECECEES 
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Patented July, 1890. 









THE SEC URITY TRAP 


Seal: Cannot be reduced 
in any degree by most 
severe syphonic action. 


Evaporation: Ball restsin 
such a way that it is im- 
possible for water to evap- 
orate. 


Back pressure: Positively 
safe against it. 


ma 
gil 
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Noise: No roaring. 
GET PRICES. 


WM. A. MUNDY 


211 S. Ninth St. 
PHILADELPHIA, PA. 


2, 


N. 0. NELSON MFG. CO., St. Louis, Mo. 
FORT PITT SUPPLY CO., Pittsburg, Pa. 
HENRY McSHANE MFG. CO., Boston. 








A record breaker 








Boils water in 
] % minutes 


This heater with gas attachments for 
i i heating water to a high temperature 
‘ie Ht lf with unequal rapidity and economy 
il cannot be surpassed by any heater on 
the market. Adapted for bath rooms, 
etc. Send for catalog. 





Hint 
HHT 


S. P. STAMBACH. ROBERT LOVE 


otambach s Gove 


Plumbing Supplies and 
Danitary opecialties 


50 AND 52 N. SEVENTH STREET 
PHILADELPHIA | 








Challenge Mfg. Co. 








South Norwalk, Conn. 











A CLE 


CLEARLY. 





THE STAN 











SEVENTH AND CHESTNUT 





AR PICTURE. 


O make an engraving that brings out clearly the point of machin- 


ery or apparatus, the engraver must first be able to SEE THE 
POINT HIMSELF. We havea staff of artists trained to understand 
Mechanical Appliances, and skilled in sani cuts that SHOW THETD1 


Remember this when you need cuts for your next catalogue or booklet. 


Write for some specimens of our work in your line. 


DARD ENGRAVING COMPANY, 


Philadelphia, Pa. 
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| 
Main Office 


City Delivery & Shipping Dept. 
Telephone call 1g0 Main 


Telephone Call, 2302 Main 


Thomas G. Knight 


Plumbers’ Steam and Gas Fitters’ 
=Supplies ——— 


WAREHOUSES: 
351-353 & 364 Jay Street 
50 & 52 Myrtle Avenue 
359 Pearl Street 


OFFICE: 359 PEARL ST., 
BROOKLYN, N. Y. 
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John Simmons Co. 
110 Centre Street 
Dew York City 


TRAOE 





IRON PIPE, FITTINGS AND VALVES 
FOR THE PLUMBER, STEAM- AND GAS-FITTER. 





CAST-IRON SOIL PIPE 
DRAINAGE FITTINGS 
IMPROVED BATH-ROOM FIXTURES 














LOW TANK 
SYPHON 

JET 

CLOSET 
COMBINATION 


We have others. 


COLWELL LEAD 


COMPANY 
63 Centre St., New York 





Telephone 640-—38th Street 
ie ‘ sé 
641 


John A. Murray 


MANUFACTURER AND JOSBBER OF 


PLUMBERS’, STEAM ano GAS FITTERS’ 
SUPPLIES 


625 AND 627 SIXTH AVENUE NEW YORK 








Try It 


and you will use no other. 


ASBELL’S 
FROST PROOF 
HOPPER VALVE. 


SEND FOR DESCRIPTIVE CIRCULAR AND PRICE: 


THE S. J. ASBELL COMPANY 
Van Houten St., near Cross St., PATERSON, N. J. 


Mention Domestic Engineering. 























~~ Patented July 24, 1900. 


Metropolitan Supply Co. 


Manufac =. ‘rs and 
Yealers ir 


Plumbers’ Specialties 
Plumbers’ and Steam 
Fitters’ Supplies % 


O41 Grand Street, New York City 


Telephone 2405 Franklin 











ieee, §~Plumberscansave time and money by using 


' our Nickel Plated Flush Pipe Elbow 2 





ae ee ee 
The best pump in the world © 
cannot lift water from a 
dry well, but there is water 
down lower and a dry time 
is the best time to dig for it. 
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Balls, Bodies, Binding Posts, FPushings, Caps, Cocks, Nozzles, 
Gas Stove Fittings, Nipples, on ings, Screws, Nuts, Wire Connectors 
Electrical Goods, Etc., Etc. booed SPECIAL TURNING TO ORDER. 


United Metal Mig. Co. 


525-527 Broome Street, New York 


Manufacturers of 


wy 25s Electric and 
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WIRT’S ALL IRON HOSE REELS 


Are cheaper than Wooden 
Reels. They look better, 
last longer and give better 
satisfaction. They are 
the best for all purposes, 
Wirt’s Wall Reels and 
Hump Racks rj fire pro- 

tection. w& se 


Wirt & Knox 
Mfre. Co. 
219 N. Third St. 
PHILADELPHIA, PA. 














Our Discounts are Liberal 














Send for 
Catalogue. 
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The SCHNEIDER-TRENKAMP Co., ‘Cleveland, Ohio. 
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THE ECLIPSE DUPLEX FILTER 


Easily and thoroughly cleaned with 


Filtered Water. 


No Alum or 
Coagulent used 
for Clarifying 


r atalogue ; and hi ndreds of refer 
he | ee in the U.S. 


ECLIPSE FILTER CO. 


Philadelphia Bourse 





58-64 N. Jefferson St., 


JOBBERS’ AND MANUFACTURERS’ 


DIRECTORY 


For 1901 Now Ready for Delivery. 


Price Delivered $5.00 


DOMESTIC ENGINEERING 


Chicago 





acca 


Patented Sept. 24th, 1889. 
SAVES TEN TIMES ITS COST EVERY MONTH. 


This device is a Specially Shaped Spiral Spring, made from 
Crucible Steel wound tapering toone end soas to beeasily with- 
drawn, and having a loop at the other to hook into when the bend 
is to be made in a long piece of pipe 
The Bender, placed inside of the pipe, supports and prevents the 
pipe from flattening or collapsing while being bent. By the use of 
it lead pipe, and copper, brass or steel seamless tubing may be 
quickly and easily bent. Itis as easy to formopposiie cr double 
curves, such as goose necks, as a single bend. 


THE BILLINGS PIPE BENDER MFG. CO. 


38 Park Place and 33 Barclay St.., NEW YORK CITY 


| 





i 





The McGuire Adjustable 


ROOF FLANGE 


No.1 will adjust from ¥% pitch to % pitch 
No.2.willadjustfrom flat to % pitch 


Made for Standard and Extra 
Heavy Pipe in copper and 
Galvanized Iron. Only two 
sizes to be carried in stock as 
the adjustments fit all angles. 


/ 


For Prices, etc., apply to 


KENDRICK VALVE AND WASHER 
COMPA 


9 
SYRACUSE, N. Y. 





The above cut shows our No.1, %to¥ pitch 











WE CAN SAVE YOU MONEY 


| ~ Rw? a 4 7) Cooper's | 
» ° Adjustable 
Drain Trap : 






Has a 4-inch Seal and is an absolute protection against Sewer Gas. 
$1.75 to $2.00 SAVED ON EACH TRAP. Write and we will show 
you how to make money. 


Libbey, Parker-& Co., - Boston 


» Sales Agents for Libbey Drip Valve. Victor Ball Cock and Victor Brass Pipe Hanger, 














SOMETHING NEW 


Vanderman’s Adjustable Fitting 
for Connecting Soil Pipe *» * 


Send for Catalogue and Price Lust 
Plumbing and Heating Specialties, or order 
through your Jobber. 

Freight allowed on the Adjustable Fittings, 
East of the Mississippi river, on a dozen of 
one or assorted sizes. 

MANUFACTURED AND FOR SALE BY 


THE VANDERMAN PLUMBING 
AND HEATING COMPANY 


Willimantic, Gonn. 


ot 
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THE WILHELM THE MODERN 

















two best boilers 


The “Wilhelmi” is a high grade copper 
range boiler tested to 250 lbs. There 
can be no better boiler made :::::: 











The “Modern” is for use where the 
ressure does not exceed 100 lbs. It 
is guaranteed against collapse ::::: 


Very attractive discounts furnished 











Hayes Mfg. Co., Paterson, N. J. 


HAVE YOU SEEN ITWORK? ITIS AMARVEL. 
luld, Part 
Ses Acme 
Jf, Roof 
’ Flange 


Ss yy VA fap pees r= to og 
— Va YA angie of roof from fiat 


¥, to above 45 degrees. 
(ff 


a Z = y; The neatest, most unique 
— yj VA the market. 
=f, 
, If 







and most popular flange on 
fi Send for catalog 


ra and prices. 


ACME MFG. CO., WEST SOMERVILLE, MASS. 








| WIRE STRUNG TAGS A SPECIALTY 
G, - 


BATTLE CREEK,MICH. 


MANUFACTURERS OF 


SHIPPING AGS. 
| Sv oiteaaalllians 


) STRONGEST SHIPPING TAGS IN MARKET 


SUBSTANTIAL BUSINESS. 














THE VERY BEST 
BALL COGK 


For High Pressure. 


Has ___ reversible 
seat made of Bronze 
Metal. 

For sale by deal- 

ers in supplies. 

Correspondence 

Solicited. 


THE BIRKERY MFG. CO., 





Patented. 


HARTFORD, 
CONN. 








THE CLIMAX” 
Rubber Adjustable Elbow. 


SIMPLICITY AND PERFECTION. 

DAVIS’ INVENTION. PATENTED OCT. 27, 1887. 
“Climax” Trade Mark Registered. Beware of 
lafringement. 

When Rubbers become worn out, they 
can be readily replaced by new ones. 
The only elbow by which this can be 
accomplished. Admits of greater variety of adjustment than any 
other. See that our name ts on all elbows.. The only Rubber Elbow 
having full 1% in. opening for flush. The largest manufacturers of 
Plumbers’ Specialties in the world. 


The Climax Specialty Co., 
Send for Catalog No. 2, SENECA FALLS, N. Y. 





See that Clamp. 


THE BES! 
PLUMBERS’ 
WOODWORK 
MADE. 


We make special or- 
ders in all fancy woods, 
such as Mahogany, 
Bird’s Eye Maple, Sy- 
camore, Black Walnut, 


etc. 
We make drain boards 
in a superior manner, 
and invite sample or- 
ers. 


H.B.Olmstead & Co. 


87 Frankfort Street 
NEW YORK CITY 


We invite correspon- 
dence with regard to all 


kinds of special work to 
match interior finish. 











The Niagara Gas Burner 


GIVES A FLOOD OF LIGHT 


Soft, Mellow and Radiaat, 
as from a Rochester Lamp. 
No ghastly glare and no re- 
newals......Nothing to wear 
out, burn out, or break...Send 
for particulars, or better still, 
a sample burner. .....Sent for 


$4.25 
THE ROCHESTER LAMP CO. 


38 Park Place and 33 Barclay St. 
NEW YORK 





Denney Improved 
Rider and Ericsson 
Hot Air Pumping Engines 


Embody the very latest Im- 
provements in Design and 
Construction. 

The Most Reliable and Eco- 
nomical Engines for Pump- 
ing water. 

Use any kind of fuel. 

Can be operated by anyone. 


Perfectly Safe, Noiseless, 
Ever ready for Service 
Bullt for years by 


American Machine Co."cetiware 











Agents Wanted in the West. 
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BELL MEG. Co. 


MANUFACTURERS OF 
STEEL CLAD AND GALVANIZED 
STEEL ENAMELED 


BATH TUBS 


281 WATER ST., NEW YORK 





PLUMBERS’ FINE WOOD WORK, LOW DOWN TANK COMBINATIONS, FLUSH AND SUPPLY PIPES 














lL,austen Lead Works 


PRATT AND MORGAN STREETS 


CHICAGO Lead pipe, sheet lead 


Bi-metallic specialties 
Ebony gloss plumbers’ soil 


Lead traps and bends Write for prices 


Gnly Ne chanical Srease Or ay 


on the Market that will ££ Pavan et a .! _ 





























catch every ounceof grease -— 
ha +h Law ee" bam! 


Only Grease Trap that 7 
can be easily taken () fi) es 
apart and thoroughly “GREASE 


cleaned. eee ee Bp Yr Stee re 


Only Grease Trap contain- 
ing an inside trap for quick 
action and removing of con- 
tents when desired. a 
necting pipes may be in- 

- creased or reduced from1% WATER 
t6 4 inches. Many other 
superior points wiil be ad- 
vanced upon request. / 


Write or particulars 


JAMES BARRETT 
SON 
48-50 Pearl Street and 
209-211 Franklin Street 
BOSTON, MASS 









































The best is none too good 


Better by far to be sure than SOrry. trys cstne: 


PATENTED 





PATENTED 





Noiseless “Guaranteed” Powerful 


MARE 


STANDS 


THE 


B E Ss T ,. tetemience can proouce 
Columbus Brass Co. 


LONG AND SIXTH STREETS mis . 
Plate C60. Wash Down Siphon. 


Plate C so. Siphon Jet. 
NOT HIGH PRICED, BUT HIGH QUALITY COLUMBUS, O. A LOW DOWN WASH DOWN FOR A WAY DOWN PRICE 
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THE I.S.C. BALL-COCK 22" 


Valve is balanced. . 
Will not hammer even under pulsations of a pump. 
Has renewable seat of best steam metal. 

Is perfectly noiseless. 

Full sized area. 

Good in any place for high or low pressure. 











J GUARANTEED 
Sizes % inch to 4 inches in stock. SEND SAMPLE ORDER 
JULIAN D’ESTE COMPANY 
24 CANAL STREET, BOSTON, MASS. 





TANKS AND SEATS 


HERMANN FURNITURE “*> PLUMBERS 
ween GABINET WORKS «eon |e 


TRY OUR GOLDEN OAK FINISH 






































The Countess 


Pattern Maryland Enameled Bath 
is but one of the elegant line of baths 
made by us for the trade who desire 
particularly fine goods at the same 
pfice as other companies charge for run 
of foundry goods. Our catalogue shows 
other styles. 


A. Weiskittel & Son 


BALTIMORE, MD. 











MARYLAND FOUNDRY CO. BALTIMORE. WO. USA 
oe ea ST eee : rere 




















WHEN LOOKING FOR HIGH GRADE 


CLOSET COMBINATIONS 


AT. REASONABLE PRICES, WRITE TO 


FLECK BROS. 


44 N. Fifth Street Philadelphia, Pa. 





FULL LINE OF 
FINE PLUMBING GOODS 





wT) 
4, +. 


. 





ee tard 


eae oe ec ae Th a 


7 ——— 
An Sen et 


4” 
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Accessible Sewer Flushing Fittings. 





a Steerer pepe neem Tees * 


9 ee a ee ee ee 
nddeteeemeamion pmeahanmnabcne piven een eens SR ee ‘ 
UE ETRE SOOO IST Se ee ahihe . 
. 


a - 
we Oe ~igh 
4 Far Serer moh ms 


PRD: Be TEN ES 
= i os CEA —— 


Resist sewer or back- 
water pressure; location 
sai aoe ‘fof sewers always 

0. known and accessible 
without disturbing floors 
or concrete; each fitting 
has iron inspection man- 
hole to surface, with 
tight but removable 
cover; flushed by hose 
or may be connected to 
main water supply. 

Made for either iron 
or clay pipes. Back- 
water gates may be at- 
tached preventing flood- 
ing of cellars. Can you 
imagine anything bet- 
ter? 


CATALOGUE FREE 


[ron Sanitary 
Mfv. Co., 


52-54 Dearborn Street 
CHICAGO, ILL. 







Flushing Clean- 
out Trap. 





Four Way 
Cleanout and 
Branch. 








Straightway Backwater Gate. 

















‘¢ Shower 
Baths ’’ 








or eee Le 
cette 


trade on Shower and 
Needle Baths ands 
Shampoo Fixturesin 
alarge variety of our 


sie Special prices tothe 


own manufacture. 


G 1 
rh Write f 
' ‘ w or e 
’ Aan i} fi 
. ' } fe ae Hi 
y * 4 f 4 wt Nal 
. aa a 
4 h 
thes. ¢ 
$e, ; & 
ree ye 
cc earg eae oe Sti uel Kent 
- 4 a. 
oe Oar. <A 
; ore oBrs 
‘ sy 
’ - 
al 4 


Company 


hem <|.“| 1098. Jefferson St. 
ne Sts ee CHICAGO 


~“ ie 12.2 
° 
re er bh 


? 
al 7 
Og eee, - we QS 
- a - . \ SS 
DE Pa 2. ee See 
s . = 
- it es oo 5X a. te — ~s 

= . bao 7 << 5 


_ r 
Pe) 























a i Also manufacturers of an exten- 
sive line of special designs in 
brass work for lavatories, bath 
tubs, sinks, etc. Brass work 
ina large variety for marble 
— slate closet and urinal 
7 ° 





THE GENUINE 


Never Slip Basin Glamp 




















Is made of bronze and not yellow cast brass 
Enough said! 


Manufactured only by 


Wolverine Brass Works 
Grand Rapids, Mich. 


AVOID CHEAP IMITATIONS 





A WISE MAN 


never jumps to 


EXTREMES. 







LOCK 
SHIELD 
VALVES 


HAVE NO 
FANCIFUL 
CHANGES 
BuT ARE 
PLAIN 
NEAT 
SURE 


The right thing every time. 





Wrtte us for information on anything in the 


GAS GOODS LINE. 


Hays Manufacturing Co. 


Erie, Pennsylvania. 
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You May Need Your Money!!! The Problem Solved 


Don’t buy 3 Pumps when 
one will do the work. 


PERKES 


Patent Combination Air, 
Force and Test Pump. 





Patented March 15, 1898. 


Will test soil pipe, prove gas pipe, 
and there is no force pump made that 
is its equal. 

No stuffing boxes; all valves are 
on the outside and work equally well 
with air or water. gE 

Our circular will tell you of the 2% 
other good points. — 


The Duplex Ball Cock 


GUARANTEED TO OPERATE ON ANY PRES- 
SURE FROM ONE POUND TO THREE HUNDRED 
POUNDS. MADE FOR TOP, BOTTOM AND END 
SUPPLY. sw FOURTEEN SIZES AND STYLES. 





A Postal will bring you 
Price List and Discounts 


CHARLES PERKES F.W. WEBB MFG. GO. 


MANUFACTURER 52 to 60 Bim Street, 2 to 24 Friend Street, 
Boston, M ' 
Established 1856 627-629 Arch St.. PHILADELPHIA ane ee 








































YOU WANT THIS! a 


# ‘ i Y ya 
As you have been looking for it these many years. & | A S : YY) 
it } 4 


The Xntric [pi i/ CHAMPION . 
Ball Cock WATER 
LIFT e 

For High or Low Pressure 


For pumping cistern water 
W or for increasing city pres- 
sure it is the BEST. 
IT WORKS PERFECTLY. 
That is our guarantee, 
: and our name is guarantee 
SUCTION that the construction is 
xe right. Handled byall large 
et ang Write forcatalog. 




















Notice size of Ball. It is only 3% inches 


Practically noiseless. Guaranteed for two years. 
There is positively no hammering, and the only one 
on the market where the valve is closed by water 
pressure, and which obviates all danger of accident. 
Been on the market and heartily approved for three 
years. For use with hot or cold water. 


MADE ONLY BY 
THE CLEVELAND 
— FAUCET COMPANY 


REGULATOR CyeveLanp: 
. 15-27 Frankfort Street. 
NEw YORK: 

PSWATER. 4 Great Jones Street. 
INLET CHICAGO: 
92 Franklin Street. 
SAN FRANCISCO: 
202 Ellis Street. 







SEND POSTAL FOR FLYER TO 


Xntric Valve Go. 


36 Golumbus Ave. Boston, Mass. 


In use in Massachussetts State House and United States Postoffice, Boston. 
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All first class Plumbers Did you ever hear of the LYONS’ 
- ese ates ‘He COCKS? Why, of course you did. 
New Style || Everybody is using them now. 
Broughton Se Self Closing 

>. eateuee a OCR x: You can change 

| |-pmel caumstensomee f NO EXPOSED = aiarigiemnrt 
. ZASURFACES, EASILY F& or use any kind 

aS KEPT — a of a handle. 
a) Gas If you haven't 

g used them, 


you don’t know 
how good they 


are. 


Hee beast? 


{ 
ladt 








itr ties r. 
¢ ies‘ive 
i 









rr pabe 
pith beat 


: i O ALL OTHERS FOR SIMPLICITY 


= 
- 






CHAI LTHATT 


LEDUTEREL bee? 












Fl AND STRENGTH = EVERY ONE a — 

ee WARRANTED. — vee OF ENTIRELY 

i (SE ie NEW, TOUGH 
fo 7 METAL 





: 








4 Send for Circular | 
z tt. and Price List 
A 


aE ONT 


WE DON’T NEED TO SAY THAT THEY NEVER LEAK 
BECAUSE THEY NEVER DO. 


CLEVELAND BRONZE & BRASS WORKS 


SOLE MANUFACTURERS, CLEVELAND, O 








oma, 
U¥omiesir ee 
chests be ae 


nae Ais =; 
» Leash 
re 
«. See a 


4x 
7°92." 


- =: 














J.B. CAMPBELL 


Nelson 
Syphonia 
Water 
Closet 


Pnewmatic syphon 


Brass 
Works 


Brass and Iron Goods for Water and 
Gas Connections. Plumbers’ Supplies. 








ma 



































A PRICE REDUCED 
QUALITY RAISED 


; Office and Works: 16th and Cameron Sts 
Erie, Pa. 








N.O. NELSON MFG. CO., Yous 


CEESE$ 33:33 933393993939339933939399 D393 393% D333 
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Do the Plumbing Supply “Orade: 


This cut represents our new 
improved plain wash down, 
which is made with walls one 
inch thick insuring unusual 
strength, thereby reducing lia- 
bility of breakage to a mini- 
mum; it is therefore particu- 
larly adapted for public build- 
ings, schools or any public 
place where closets are sub- 
jected to hard usage, and is 
designed to take the place of 
imported or domestic fire clay 
closets, and being constructed 
of a hard vitreous china body 
it is guaranteed against craz- 
ing. We can also furnish these closets with syphonic action or 
syphon jet. 

We manufacture everything in the sanitary earth- 
enware line and pay particular attention to specialties. 
All closets being tested before leaving our works, we guarantee 
their working qualities. 


PHellmark Pottery Co. 


P. O. Box 547. TRENTON, N. J. 





Plain Washdewn 


THE 


KING 


of them all, 





Syphon Hopper 


and 


Trap Combined. 


Surpassed by no Closet 
on the Market. 





THE REX. 


This closet has full water ways through all the syphon 


pipes, a large water surface and 3 inch Seal. It is made 


for high or low tank. Embossed or plain surface. 


Earthenware Specialties designed and finished 
with unsurpassed art and workmanship. 


6he Sanitary Earthenware 
Specialty Company 


Trenton, N. J. 








“Duplex” 
Stop Cock 


One of 
Simplest Cocks 
on the 
Market To-day 





The above shows how easily the Cock can be taken apart 
and made either Right or Left hand as desired. 





They are 

made of best 

metal and 

thoroughly ground 
cock Each Cock is 
Guaranteed tested before 





leaving the factory 





Manufactured only by 


Henry McShane Mfg. Co. 


BALTIMORE, MD. 
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mi An sipaled Resulls iy 
Wes ADIEDTSEMENES 
.. 


A 


FROM A RELIABLE, PROGRESSIVE FIRM \\ 


"Domestic ENGINEERING 


ep MONTHLY EDITION. 
YOU ARB SURE TO MAKE TWELVE POINTS 


? BY THE DIGNITY AND HONEST PURDOSE | 
A THAT PERVADES THESE PAGES. : 


SEND FOR RATES 
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fanny: | The Walls & Pearsall 

‘we | = =6Anti- 
Freezing 
Closet 


| For Outside Locations 





























Can be used where other closets 
would freeze. Perfectly frost proof 
in zero weather. 

The tank contains no ball or cock 
washers, has no chain or pull, is 
simple in construction, cheap and 
durable. No water above frost 
line. An automatic flush after 
each using. 

A small quantity of water is dis- 
charged before each using, in order 
to keep Hopper damp and prevent 
any substance adhering. 























Patent Applied for. 


WALLS & PEARSALL 


305-307 N. Twelfth St. PHILADELPHIA, PA. 




















sly 
—_ : 





Defender 
Siphon 
Jet 


Water 
Closet 


EQUAL TO ANY SIPHON JET 
CLOSET IN THE MARKET. 





Complete 
line of 
tanks, 

seats 

and 
earthenware, 
also 
McClellan 
Anti-Siphon 
OS, Trap 

fing Vent. 





FN. DuBois & Company, 243-247 Ninth Ave. 


NEW YORK CITY 





Zero Quick Wasting Hydrant, 
Zero Jr. Hydrant, 
Zero Self-Closing Hydrant. 


~_ - 
‘ ,=- — 
. 
= 





“Aa YN 


IX. 
~ 








Large Wastes, Quick Action, Non-Freezing. 
Cheapest and best Hydrants in the world. 


ZERO Zero Brass X Valve Mig. Go. 
BUFFALO, N. Y. 











WE 205 Wood Street, Pittsburgh, Pa. ‘i 


“& 
Al A a 5 44,80 ees —_ Ors, ; ye 
CRESS ee 
“4 UP Re ork Bh on . ZZ QRS > 


+“ 


Syphon Jet i 
Closet. 


This Orinoco Syphon Jet jissa 
Closet is what you should »-< 
have. This is the most per- R= 
=a] fect and noiseless closet now pase 
" @| manufactured. The work- pack 
: manship and High Grade }— 
Finish of the Orinoco Closet Ban 
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 [q IT SPEAKS FOR ITSELF oa 
TRY ONE AND BE) & 
CONVINCED. 


MANUFACTURED BY 


THE KING | 
MFG. CO. 


LIMITED. 


Ger ems 
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IS THE ‘ONLY PRESSURE REGULATING 
FLUSH VALVE ON THE MARKET. 
FLUSHING THE CLOSET WITH THE SAME 
AMOUNT OF WATER AT EACH OPERA- 
TION REGARDLESS OF FLUCTUATIONS 
IN PRESSURE AT THE MAIN OR SUPPLY 
WITHOUT ANY ADJUSTMENTS. 


Perfectly Automatic Patented 


Ghee IDEAL Volumeter 











itn ee tt ee oe ar tT. ar thr 


Ghe IDEAL Mfg. 


Manufacturers of 
Fine Sanitary Specialties}; 
DETROIT *» sw MICH. 2 


= 


TEA WE. 00 : V0 & Wee , he he . et Ps ‘wake 




















We Handle all grades of Low Down 
Tank outfits, including syphon jet, syphoning 
hoppers with jets and plain hopper and trap com- 
binations. 


We llanufacture the “QUIET” 
syphon jet and the ‘SE DAT E” syphoning hop- 
per outfits and recommend them toall who desire 
a thoroughly high grade and highly perfected 
outfit. 


The TANKS, seats and lids are made from care- 
fully selected hard woods, which are highly fin- 
ished. The‘Quiet’’and “Sedate” tanks have heavy 
tinned copper linings and all seams are locked 
and carefully soldered. 


Haines, Jones & Cadbury 
Company 


1128-44 Ridge A ° ° 
1423 Chestnut Street. Philadelphia, Pa. 
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Jobbers’ and Manufac 


turers’ DIRECTORY 








For Nineteen Hundred and One 


Our Jobbers’ and Manufacturers’ 
Directory for 1901 is now being 
printed and will be ready for de- 
livery early in January. Orders 
will now be received. \¢ \o Xe 


$5.00 


The book will be more usable than 
ever before, as the jobbers of plumb- 
ing material are listed separately 
from those handling heating and 
mill supplies. \e \g \g \g X\g 


Price, 


Delivered 











Domestic Engineering 
58-64 North Jefferson Street, Chicago 
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We believe 
every plum- 
ber and dea- 

ler should 
carefully 
consider the 
trade-win- 
ning qualities 
of the line of 
enameled 
goods which 
he carries. 


The product 
of the four 
leading 


concerns, 

composing 

this company 

| Be has the repu- 
Log tation of 


being the 
best in the 


ANON VAG Ni 

























































concerns are: 


The Standard Manufacturing Co., Pittsburg. 
The? Ahrens & Ott Company, Loutsville. 
Dawes &- Myler Works, New Brighton. 
Buick & Sherwood Mfg. Co., Detroit. 


The high reputation for beauty and durability which these goods 
have gained has created a strong and permanent demand for them 
the world over. 

The best line of goods for the dealer to handle is that for which 
there is the greatest demand. 

Free catalogues may be obtained at the home office or any of our 


branch houses. 


The Standard Sanitary Mig. Co. 
Pittsburg, Pa. 


Or BRANCH OFFICES: 
. New York Philadelphia Buffalo 


, Cleveland Chicago Montreal 








FACTORIES: 
@&* Pittsburg, Pa. - Louisville, Ky. | New Brighton, Pa. 
Detroit, Mich. Ellwood City, Pa. 


CHARLES AUSTIN BATES NY 
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In Plumbing 


It explains soil and waste pipe ventilation, back venting, the 
house trap, the fresh air inlet and their advantages. Siphon- 
age of traps, the cause and how to remedy the same. How 
to test soil and waste pipes. Probable questions of plumb- 
| ing examining boards, and answers tosame. Hydraulics 
| = TT I a of plumbing, with original illustrations. Practical drawings 


i 


Over three hundred diagrams and illustrations, showing the various systems of construc- 
tion in the heating and ventilating by steam or hot water systems. Six folding inserts show- 
ing waste pipe system of plumbing, one pipe system of both steam and hot water heating, 
overhead system, fan system of heating and ventilation, and steam and hot water circuits. 


400 pages, large octavo size, 10x7% inches. Bound in extra cloth. 


Price, $5.00 


DOMESTIC ENGINEERING, 58-64 N. Jefferson Street, CHICAGO 


and all important features in the construction of modern 
plumbing{work. 


In Heating 


It tells how to correctly figure on any size or shape of build- 
ing with steam or hot water. Howto find the heating capac- 
ity of any shape or make of boiler for steam or hot water 
heating. The most practical timesaving tables ever com- 





piled and published. A new table of how to quickly find 
the correct measurement of 45° angles, a most useful thing 





in steam and hot water construction. This has never before 
appeared in print. 








More practical illustrations than ever published in any one 
volume, which shows the various systems of construction, in 
(he heating and ventilating of buildings by the steam or 
hot water systems. 
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THE “GEGENSTROM” 


HOT WATER APPARATUS 


SCHAFFSTAEDT’S PATENT 





FOR THE INSTANTANEOUS 
PRODUCTION OF 


WARM OR HOT WATER 


BY MEANS OF STEAM. 


ae 


ESPECIALLY ADAPTED FOR 


RAIN BATHS 


IN INSTITUTIONS, 
REFORMA TORIES 
AND PRISONS, 

IN HOSPITALS, 
INSANE ASYLUMS, 














GYMNASIUMS, 





ARMORIES 





AND IN 
PEOPLE’S BATH ESTABLISHMENTS. 





RUNDLE-SPENCE MANUFACTURING COMPANY 


THE PEOPLE WHO DESIGN AND MAKE MODERN AND RELIABLE 
PLUMBING FIXTURES. #% ww ww (THE GUARANTEED KIND.) 


89-91 WISCONSIN STREET WESTERN AGENTS 
63-67 SECOND STREET 52 DEARBORN STREET 


MILWAUKEE CHICAGO 
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| Carried off Highest Honors 
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These are the Medals awarded The Trenton Potteries Company at the 
Paris Exposition. Two Gold Medals—one in the Department of Hygiene 
on Sanitary Fixtures; the other in the Department of Ceramics, on Decor- 
ative Ware and Designs on Sanitary Ware generally. The Trenton Pot- 
teries Company was the only exhibitor that received two gold medals 
| on this class of goods-——solid porcelainware and closets—the highest 
| award granted. 
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Trenton Potteries Co., Trenton, N. J. 


Sells to Wholesalers Solely. 
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YOU CAN DOIT IF YOU HAVE TO. 








You can get along with cheap and 
inferior plumbing supplies. 

You can use stop and waste cocks 
that leak, fuller work which hammers and 
rattles, and compression bibbs with defec- 
tive seats that constantly leak and drip. 

You can do this, but why should you? 

Why not use the best which costs no 
more than the next best, but which pays 
you better. 

Glauber supplies are just as well made 
as we know how to make them. 

Glauber stop and waste cocks do not 
leak. 

Glauber fuller work will not hammer. 

Glauber compression bibbs are per- 
fect. 


Our complete catalogue shows de- 

= signs. Send for it and don't lose another 

day before giving the Glauber goods a 
fair trial. 


{ 


GLAUBER BRASS MANUFACTURING CO. CLEVELAND, OHIO 
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¥ Double Jet 


. C Rumsey Q Low-Down 


Syphon 


“Bo ni ta Closet 


The cut at the top of this page shows a sectional view of 
our ‘Bonita’ closet, as designed and patented, for low-down 
use. The objections heretofore in low-down closets have 
been the inefficiency of the syphoning, because of the lack of 
pressure, caused by placing the tank so near the closet. The 
difficulty is overcome in our new closet by adding a down- 
ward jet into the discharge leg of the closet, thus driving the 
air out of the discharge leg of the closet and removing the 
resistance to the upward jet. The downward jet is effectively 
trapped to prevent gases passing through same and through 
the flushing rim into the room. 

We recommend this closet to architects and plumbers as 
a perfect working and sanitary closet. 


L.M. Rumsey Mig. Co. 


| | 810 North Second St. ST. LOUIS, MO. 
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X\ LEAD FRARS™” ENAMELED BATH TUBS 
N 


6) LEAD RENDS = LAVATORIES 
LEAD’ PIRE FINE BRASS WORK 


Ss 
©) . 
“ep Fas Fo ath ST yen ,* OANITARY WATER CLOSETS 
ie OFFICE ano STORE. -.| rire TANKS, SEATS, ETC. 


30 HANOVER ST LEAD ano IRON PERRULES 
BAL] IMORE. , 








ALES RECORD shows that our “Users’ List” of Peerless and Duplex Pipe Threading 
and Cutting Machines is constantly increasing through the addition of new customer's 
names. It does not stop there by any means! Duplicate orders, or those for larger 

machines, from customers already of record are a very noticeable feature of our sales. The 
catalogue we issue is interesting and will be gladly mailed without charge. 


( CHARLES CHURCHILL & CO., Ltd., LONDON. | 
Agents: <~ DeFRIES & CO. ACTIENGESELLSCHAFT, DUSSELDORF. BI NALL & KEELER MFG [ 
_ | AKTIEBOLAGET VERKTYGSMASKINER, STOCKHOLM. ae , , 


EDWAROSVILLE, ILL. 
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PPO IOP ODDO ONO LOTION CHARLES MILLAR & SON ~-qalarasiannin 


4 . 
Repeat it to yourself, SELLING AGENTS, UTICA. N. Y. 
write it down, 


, 

: 

do not forget, | 
but remember, 

remember, 

remember that advertising is | 

f 
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ag (;'CAST IRON PIPE 
that good news finds listening § 

; ears.” ) And Specials for Water and Gas. Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 











| the news of business, 
that good advertising is good 
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Flanged Pipe and Fittings, Hydranis. Gates, Pig Lead, Jute. etc. 
eRe rt PMR A A ABM. IRR GE ATC Manufacturers of Lead Pipe, Solder. etc., and Jobbers of Plumbers’ and Tinners’ Goods. 











“The Cast Sink | “CCOOlusrmbus’and“New Era.” 
Must Go’”’ oe Wrought Steel Sinks. 
ROLLED RIM AND FLAT EDGES. 


Painted, Salvanized, Blue Srameled, 
Srey Srnameled, White Srnameled. 


Write for Cataloguz and Prices... 


The Kilbourne & Jacobs [lig. Co., 
GOLUMBUS, OHIO. 
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